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ABST RACT 
Th i s  s tudy des c r i bes the rel a ti o ns h i p o f  the h uman obse rver to 
obse rved bl ack bea rs ( U rs u s  ame ri canus ) ,  and de sc ri bes  so c i a l  i n vest i g a­
t i on a nd autogroom i n g  b eha v i or i n  b l ack b e a rs and rel ate s  these to  as pects  
of  chemi cal  c ommun i cat i on .  The subjects  we re t wo pa i rs o f  cap t i ve 
b l a ck bea rs kept at  separate l o cat i ons -- a  ma l e - femal e p a i r and a 
fema l e-fema l e  p a i r, a l l o f  a p proxi ma te l y  t he s ame a ge . They we re 
s ex ua l l y  immature d u ri n g  mos t o f  the st udy . Both pa i rs  we re u su a l l y  
obse rved o n  the s ame d ays , for compar i s on . Obs e rva ti ons we re typ ic a l l y 
on e hour  l ong and beh av ior  was  reco rded on p a pe r  eve ry 30 second s 
u s i n g a t i me - s ampl i n g  tech n i que . One hund red and fo rty-s i x  hours 
o f  sys temati c obse rvat i on we re c omp l eted over  a two-yea r  pe r i od. 
Fo r non-human s pec ies there has  been l i ttl e ,  i f  any , quant i t a t i ve 
rese arch done on t he p rob l em o f  the react i v i ty o f  the obse rved to the 
o bs e rve r or  to the p resence o f  humans . I n  t he p resent s t udy the 
e ffec t was  mea sured by pool i n g the 1 46 hours o f  data for a l l categor ies  
o f  be hav i or  and g roupings  of  cate gori e s  by  act i v i ty l evel for each o f  
the 30 2-minu te d i v is i ons  wi t h in h o u r- l on g  obse rvati on ses s i ons. A 
l inear regres s i on ana lys i s  was per formed on  t he r ates for beh a v iors 
f rom t he f i rst 2-mi n u te pe riod th roug h the l ast. At one l oca t i on , 
T remont, measures o f  certa in cate gor ies  o f  beha v i o r  a nd g ro up i n g s  o f  
cate gori es by act i v i ty l e ve l  we re h ig h l y  cor rel a ted w i th time pe ri od 
w i th in t he obse rvat ion ses s i on h our. Many of  the corre l a tions  we re 
stee p l y pos i t i ve ly  or ne gat i vel y sl o ped . Behav i ors wh ich  ind i cated 
res t i n g  or "rel axe d" be havior  inc reas ed from beg i nn i n g  to end o f  
obs e rva ti ons wh i l e  be h a v i o rs req u i r i n g  more e ne rgy de c reas ed. The 
v i  
v i i 
l a rg e  changes i n  rates o f  some behav iors a re i n te rp reted as h ab i tu at ion  
to t he p resence of  the obse rve r .  A t  the other l ocat i on , Gol d rush , the re 
was fa r mo re st i mu l a t ion  from sources o ther than the obse rv e r  and the 
bea rs we· re phys i ca l l y mo re d istant  from the obs e rve r .  T h ese bea rs we re 
l ess res pons i ve to th e obs e rve r's p resence . 
B etween be a rs ,  espec i a l l y  the  fem a l es a t  Tremont , d i rect soc i a l  
i n ves t i g a t i on ( l ess approp r i a tel y referred to as a l l o g roomi n g ) , wh i ch 
cons isted sol e l y  o f  soc i a l  sn i ff i n g  and soc i a l  l i ck i n g ,  dec reased to 
ve ry low ra tes as they got o l de r .  T he head/neck reg ion was i n vest i ­
gated most by two o f  the  femal es. The  mal e i n vesti ga ted  h i s  femal e 
cagemate's pe ri ana l/ gen i ta l - rump/ ta i l reg ion  mos t o ften , though  st i l l 
a t  l ow ra tes . The  per i anal /gen i tal  reg i on , wh i ch is the  s i te o f  
so c i a l l y  a tt ract i ve phe romone -produci ng g l ands in most spe c i es of  
C a rn i vora , m i g h t  h a ve been  e xpec ted to  be  i n vest i ga te d  a t  h i gher  rates . 
The low rates may h a ve been  re l a ted to the absence o r  i nact i v i ty of  s uc h  
g l ands i n  the peri ana l /gen i ta l  reg i on and o n  the rest of the body 
su rface . 
Auto g room i n g , i n c l u d i n g  rubb i n g  ( t hought by some to funct ion 
a dd i t i ona l l y  i n  marki n g ) , was obse rved i n  o rde r to determ ine i ts 
fun ct i on� Bl ack bears have a v a r i ed repe rto i re of autogroom i n g  be hav io r  
wh i ch is  made poss i b l e  by t he i r postu ral fl e x i b i l i ty a n d  t he dexte r i ty 
of  the p l ant i g rade front paw . The  vari ous metho ds o f  auto g room i n g  are 
each most e ffec t i ve at  reach i ng ce rta i n  p arts o f  the body . The do rsa l 
a re as o f  the body we re mos t e as i l y  groomed by rubb i n g a ga i nst objects . 
Ra tes o f  sc ra tc h i n g  du r i ng qu arte rl y  periods o f  the yea r we re re l a ted 
to rates of rubb i n g ,  espec i a l l y  du r i n g  pe riods when the sk i n  was known 
to be i rr i tated by i n fect ion. It  was conc l uded t ha t  rubb i n g  i s  a 
vti i 
s i gn i fi cant form o f  g room i n g  that  re l i e ves ski n i rr i t a t i on , a l though 
oth e r  ev i den ce was p resen ted to su ggest that rubb i n g  may a l so  funct i on 
as a re l ati ve l y  unste reotyped form of ma rki n g  that  does not i n vo l ve 
s pec i a l ized ski n g l ands. 
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C HAPTER 1 
I NTRODUCT I ON 
Black bears are crea tures  adapted to fo re sts and fore s t  edge s . 
Except fo r br i e f fo rays  t hey avo i d  treeless  areas ( He rrero, 1 97 8 ) . They 
move w i th  seemi ng  ease  through  th i ckets of laurel and rhododendro n  that  
a re v i rtually i mpenetrable to peo ple and  travel rapi dly for  lon g  d i s tance s . 
U nder these  cond i t i on s  an obs erver can  rarely follow t hem s uffi c i ently 
closely to do extended d i rect observati o n . I n  the mounta i nous  areas 
of the Ea s tern Un i ted States the d i ffic ult i es of  tryi ng to follow bea rs 
a re addi t i onally ag grava ted by the ru gged terra i n .  Conseq uen tly mo s t  
o f  the i n format i on ga thered about black  bear behav i o r  i n  t h e  w i ld h a s  been 
done i ndirect l y. Rogers ( 1 977 } has had some s ucces s w i th  d i rect f i eld 
o bserv ati on  o f  bears fi tted wi th collars conta i n i ng rad i o  transm i tters . 
By us i n g an airplane, t he re searchers lo cated the colla red bears from 
t he a i r by trac k i ng  t h e  radio s i gnal and then observ i ng t hem . I n  s p i te 
o f  the advantages  o f  t h i s elabo rate and expens i ve method, Rogers admi ts  
repeated frustrati o n  because t he bea rs frequently moved under  t he forest  
canopy wh i le engag i ng i n  behaviors o f  great i n terest to  h i m  ( e . g . ,  court­
s h i p  and  mat i ng ) . Hi s observat i ons  were done i n  Mi nnesota wh i c h  i s  
c haracteri zed by flat terra i n .  Ae ri al o bserva t i o n i n  the  Smo k i e s  would 
b e  more d i ffi cult, les s  produc t i ve,  and even dangerous . 
Trad i t i o nally bear be hav i o r  has  been i n ferred from bear "s i gns , "  
s uch  as  s cats, paw pr i n ts, torn branches, "bea r tree s," and  wallows . 
Today mo s t  s c i en t i fi c  fi eld observati on of  bear behav i o r i s  st i ll i nd i rect  
b u t  t he data are obtained p rimarily from mark and recapture s tudies� 
radio-tel emet ry , and scat a n a lysis ( Pe l ton, 1972; Beeman and Pe l ton , 
1 97 7; Mathews , 1 97 7). 
Given the l imitation s  on  direct fie l d  observation of  b l ack bear 
behavio r ,  stu dies of  captive bears are the o n l y  o p tion for continuous 
direct observation of  most aspects of  behavior. A quantitative record 
o f  the behavio r of an individual , which can be compared wit h  simil a r  
record s  of  other individual s  and with itse l f, is  v ery advantageous. 
Unfortunate l y ,  captive bears historical ly  have been kept in sma l l  
s timu l us- poor cages which l imited the expression o f  behavior. Des pite 
t his disadvan tage some very usefu l  studies of  the  behavior o f  ca ptive 
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bears  in  smal l enc l osures have been done in t he l ast 50 years  ( Kuckuck, 
1937; Meyer-Ho l zapfe1 , 1957; Tschanz et al . ,  1970; Hen ry and Herrero , 19 74) . 
R�cent ly  bears have been obse rved in l a rger enc l osed a reas whic h more 
n ear ly  re sembl e natura l  habitat (Chapter 2). A ric h  variety of behavior 
c an occu r  in such su rroundings ( Bacon , 1 97 3; Lud l ow ,  1974; Pruitt , 1 974; 
Jordan , 1 97 6). 
Severa l  beh avioral s tudies of  tame b l ack bear c ubs l iving in 
or adjacent to the observer's residence have been done ( Leyhausen , 1 948; 
B u rghardt and Burghardt , 1972; Jorda n , pe rsonal  observ ation ) but  this 
method  has  its own pec u l iar drawbacks; observer  effects a re bui l t into 
t he situation since the obse rv er usually ha s  a c l ose  rel ation s hip with  
the bea r , which infl uences the  behavior expres sed. 
Of cours e ,  even under the most idea l conditions  o f  captivity, 
m any as pects of  behavior cannot be expre ssed, and  others wil l be 
distorted. Any behavio r requiring l o ng-dis tance t ravel  obvious ly  
c ou l d not occ u r. B u t  t his disadvantage is  ma tc hed by an  o pposite and 
s e l doml y  recogn i zed advantage : ac curate know l edge  of  t he behav ior  
of  a n i ma l s  i n  capti v i ty wi l l  be i nd i spens i b l e  i n  mai nta i n i n g  hea l t hy 
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a nd max i ma l l y  functi o n i n g  an i mal s i n  capt i v i ty i n  the future . Acc i dental  
a nd del i be rate depr i vat ion experi ments i n  capt i ve an ima ls  have  helped 
i n  understand i ng the needs of a n i ma l s  i n  ways wh i ch  wou l d  not be apparent  
f rom f i e l d  observat ion . Capti ve a n i ma ls  may beind ispensabl e  for future 
s c i ent i f i c research on and breed i n g  o f  speci es on  the verge of  exti nct ion  
or  o f  those i naccess i b l e to peop l e  i n  the i r natural  hab i tat. 
Exc ept for associ ations of  mo thers and c ubs , adu l t  ma l es and 
femal es dur i n g  the ma t i ng  season , s i b l i ngs a fter wean i ng i n  occas iona l  
i nstances , and o lder  members of fami l i es i n  even  rare r  i ns tances ,  bears 
e i ther do not seek o r  act i v2 ly  avo i d  c lose prox im i ty o r  phys i cal  contact 
w i th each o ther  ( Herrero , 1978). Cont rast t h i s  w i th  the  behav i o r  of  
wo l ves whose deep l y  i n grai ned soc i a l a ttract ion  to eac h other  a nd act i ve ly  
m a i nta i ned physi ca l  co ntact tra nsfe rs easi l y  to humans . Lo renz ( 1 957 ) 
be l i eves that  a dog ' s  devot ion  to h i s  human master i s  i dent i ca l  to the  
subm i ss i veness s hown by a wo l f  to the a l pha an i ma l  of  i ts p ack. 
I t  i s  l ike ly  that  etho logi ca l  i nterest i n  Carn i vora , espec i a l l y  
c an i ds ,  w i th  a h i g h  degree of soc i a l  organi z a t i o� has p receded i nterest 
in bears i n  part because i t  was thought  that  the fo rmer cou l d  be useful l y  
compared wi th soc i a l o rgan i z at ion  o f  human beha v i o r .  Actua l l y  bears 
m ay p rov ide another k i nd of compar ison . The i r l o comotion and fore l i mb­
eye coo rd i nat ion , hence cogn i t i v e development , a re ana logous to stages 
i n  the evo l ut ion  of homi n ids .  The re are many para l l e l s. Bea rs ,  l ike 
h umans , a re p l ant i g rade. They can  stand a nd wal k  b i peda l l y ,  a l though 
t h i s  occurs muc h l ess frequent ly  than  the quad r i pedal  mode . A cub 
observed i n  the present study deve l oped t hese beha v i ors i n  an 
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o ntogenet i c  s equence that was para l l e l  to human , s tart i ng  w i th quad ru pedal  
l ocomot ion  ( equ i va l ent  to c rawl i ng on hands and knees) , through  s tand i ng 
u pr i ght  wi th s up po rt , s tandi ng u p ri ght  w i thout  s up port , and  fi na l l y  
b i peda l  l ocomo t i on . 
Bears  pos s e s s  cons i derab l e  dexteri ty for an an i ma l  w i th long  
c l aws  ( Bacon , 1 97 3 ) . They c l i mb trees " hand over  hand , "  h ang  by t h e i r 
f ront  paws , and even  brach i ate, a l though w i t h  i ns uffi c i e n t  coord i nat ion 
fo r th i s to be  c a l l ed a s i gn i fi ca n t  form of locomot ion  ( pe rsona l  
o b s ervat ion ) .  These  are patterns of behav ior  c ha racteri s t i c  of  perhaps  
two s tages  of early  homi n i d  evo l ut ion , the tree-c l i mb i ng/brac h i at i n g  
s tage  p recedi ng  a n d  overl app i ng  the erect  b i peda l l ocomot ion  s ta ge . 
Bears resembl e h umans i n  other ways. T he i r omn i vo ro u s  d i et  
( e . g. ,  Beeman and  Pe l ton , 1 97 7 )  and dent i t ion  resemb l e  ours . Fema l es 
g i ve b i rth  to one  to fo ur  cubs at  a t ime , rare l y  more , and  genera l l y  
stay wi t h  them unt i l the mat i n g  s eason o f  the cubs• s econd year wh i l e  
t hey develop the sk i l l s  nece s s a ry for s urv i va l  ( Les l i e. 1 968 ).  In o n l y  
a few mamma l i an  spec i es, the l arge s t  pr i mari l y ,  does  t he offs pri ng 
rema i n wi th  the parent  fo r s uc h  an extended per iod (Matthews , 1 9 75 } .  
Al t hough b l ack bears are not carn i vores i n  the s e n s e  t ha t  the i r 
d i et con s i s ts pr imari l y  of a n i ma l  food , they are  members of  Order 
C a rn i vo ra and the i r behav ior  must  be unders tood i n  th i s evo l ut ionary 
context .  Therefo re , an account  of  the evol ut ion  o f  b l ac k  bears from 
t he ear l i es t  member of Order Carni vora i s  g i ven here ( ba s ed on Sta i n s , 
1 97 9 ) . 
A l l members of  Order Carn i vo ra descended from F ami l y  M i ac i dae 
i n  the  Upper Eocene . I ncl uded i n  t he Order a re Can i dae , Fe l i dae , 
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Hyaen i dae , Muste l l i dae, Procyon i dae , U rs i d ae , and Vi verr i dae .  P i nn i peds 
a re a n  Order c l osel y  re l ated  to Order Carn i vora . Two fami l i es of  
P i n n i pe ds ,  those that  i nc l ude seal s  and  wa l russes , may have  descended 
from a pr i m i t i ve bea r .  
The  seven fam i l i es a re d i v i ded i n to two s uperfam i l i es ( Ewer , 
1 97 3 ) : the Fel o i d  l i ne  and the Cano i d  l i ne .  Dur i ng t he Upper Eocene 
t he Fe lo i d l i n e, w h i ch  i nc l udes Fe l i dae , Hyaen i dae, and  V i verr i dae , 
d i v erged from the Cano i d  l i ne ,  w h i c h  i nc l udes M ustel l i dae , P rocyon i dae 
U rs i dae, and Can i dae . Mustel l i dae d i verged from the  other  C a no i dea 
i n  t he Lower  Ol i gocene . Can i dae  d i v erged from the Urs i d-Procyon i d  b ra nc h  
dur i n g  t h e  Mi ddl e O l i gocene and P rocyoni ds d i verged from Ursi dae i n  
t he Lowe r  M iocene .  The appearance o f  bea rs s i m i l a r  to modern bears 
o cc urred i n  the M i dd l e  M iocene . 
The p ri m i ti ve  ancesto r  o f  a l l bea rs, Ursavus , f i rst appeared 
i n  the  Lowe r  M i ocene ( Herrero , 1 972 ) .  By t he Upper  P l i ocene Ursav us 
h ad evo l ved i nto two Subfam i l i es :  Ursi nae, w h i c h  inc l udes a l l b ut one 
p resently  surv i v i ng spec i es of bea r ;  and T remarct i nae , w h i c h  i s  
r epresented by the rema i n i ng spec i es ,  the South  Ameri can spectac l ed 
bear  ( T rema rctos ornatus ) .  Abou t  2 m i l l ion years ago the  ancesto r  of  
t he p resent b l ack  bea r and  gri zz l y  ( Ursus a rc tos horr ib i l i s )  speci ated . 
T he H ima l ayan b l ack  bea r (�. thi betanus )  appea red about  1 m i l l ion  years 
a go .  Urs us t h ibetanus c rossed t he l and br i dge to North Ameri ca about  
5 00 , 000 yea rs ago and  evol ved i nto the  Ame ri can  b l ac k  bea r .  
T h e  present d issertat ion i s  a study of  sel ect i ve aspects of data 
co l l ec ted i n  a broader contex t. I ts object i ves are to ( 1 )  descr ibe 
t he re l a tions h i p  of t he observ e r  to the observed and ( 2 )  to describe 
s oci a l  investigation and a utogrooming behavior and rel ate the s e  to 
a s pects  o f  c hemical  communication . 
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C HAPTER 2 
S UBJ ECTS , S ETT INGS, AND M ETHODS 
I .  SUBJ ECTS AND S ETT INGS 
Over a three-yea r  period a bout  30 b l ack  bears were observed in 
a variety of  con texts . Four  wi l d-caught  captive  bears , reared by humans  
f rom the time o f  ca pture , were s tudied mos t inten siv e l y. Thes e  i nc l uded 
a ma l e- femal e pai r  and a fema l e- fema l e  pai r , a l l  of whom were born in 
l ate J anuary or  ear ly  Februa ry 1 97 0 . 
The ma l e- fema l e  pai r was acqui red from the Gal l op Anima l Farm 
in Ve rmont when they were l ess  than a year o l d  ( L udl ow ,  1 974 ) . During 
t he period of the s tudy they were l ocated a t  Go l drush  J unction (now 
c a l l ed Si l ver  Dol l a r Ci ty ) , an amusemen t  park  with  a moun tain or  fol k 
theme l ocated in Pi geon Forge , Tenn e s s ee . ( In the remainder o f  the 
di s s e rtation Go l drush  J unction w i l l  be referred to  as  Go l drus h . ) Ben , 
t he ma l e  a t  Go l d rus h ,  i s  referred to a s  Bear A in the present  s t udy , 
and Sa l l y ,  the fema l e ,  as Bear  B. They were permi tted free access  to 
t he en tire enc l os u re durin g day light  hours . At ni ght they were kept 
in c l osed den s . During the " touri s t  season "  from May throug h  October 
t hey were on pub lic  dis p l ay during daylight  hours . 
The fema l e- fema l e pai r ,  named Kit and Kate and re ferred to a s  
B ea r  C and Bear D respective ly  in  t hi s  s tudy , were fo und  together in 
m i d-Apri l  1 970 by a N a tiona l  Park  Se rvice Ranger in t he Great Smoky 
Moun tains Nationa l  Park ( herea fte r referred to as  the Park ) . P re s umably  
t hey were sib l ings  who had  been abandoned . The ranger turn ed the cub s  
o ve r  t o  a graduate s tuden t  in Wi l d li fe Bio l ogy a tT he Uni ve rsity o f  
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Tennes see who c ared for them for two weeks u nti l  t hey were received 
by  D r .  Gordon M .  Burghard t  of T he U niversity o f  Tennes see Department 
of P sychol ogy for behav i oral  s tudy . The bears were kept  in his home 
u nti l June  1 970 ( Bu rghard t  a nd B u rghardt , 1 97 2). Then , fo r a s hort 
t i me ,  t hey were housed i n  a l arge garage at the Tremon t  Environmenta l  
Educat i o n  Center  i n  the Park unti l  a s pecial l y  des i gned e n c l o s u re cou ld  
b e  compl e ted for them there . T hey were moved to t he enc l o s u re in  Ju ly  
1 970 . Res pons i b i l i ty for the care of  the cubs  was ass umed by E l lis  
Bacon  from the  t i me they fi rs t a rr i v ed at  Tremon t  ( B u rghard t  a nd B urghard t, 
1 97 2 ;  Bacon , 1 97 3 ;  and P ruitt, 1 974 ) . 
The enc l os ure a t  Tremont, e rected i n  and enc l o s i n g  fore s t ,  mea sured 
1 8. 3  x 1 8 . 3  m. Mo st  o f  the trees and other vegeta t i o n  were p reserved 
i n tact to s i mu l ate as c l ose l y  as po s s i bl e  the env i ronme n t  typ i ca l l y  
i n habi ted by w i l d  b l ac k  bears ( Bacon , 1 97 3 ;  Burghardt , 1 97 5) .  The 
c apt ive ma l e- fema l e pa i r  at  Gol d ru s h  was encl osed in a 1 7  x 88 m. 
g ra s sy s pace . 
The a l t i tude of  Camp  Townsend where t he Tremont Environmenta l 
Educat i on Center  (Tremont ) i s  l ocated i s  4 1 1 m. , wh i l e  the  a l t i t ude 
a t  Go ldru s h  i s  3 1 1 m .  Go l drush  i s  24 km. N 40 E  of Tremo n t . The d r i vi ng 
d i s tance i s  approxi mate l y  tw i ce as far ( 45 mi n utes ) . At a give n  moment 
t he weather  patterns at  the two l ocat i ons  a re u s ua l ly  q u i te s i mi l ar. 
M o s t  of  the  metereo l ogi ca l  data was obta i ned from t he Nation a l  weather 
S e rv i ce l ocated at  the  Knoxvi l l e  Ai rport i n  Al coa , Tenn e s s ee ( a l titude 
2 90 m.) .  The a i rport i s  38 km . N86W of Goldrush  and 3 9  km. N 54W of  
Tremont. 
Both  enc l o s u res  p rov i ded far more s pace , acces s to l iving p l a n ts , 
a nd s timu l u s divers i ty t han  i s  norma l ly prov i ded by mos t  zoos a nd o ther 
e nc l os ures used for captive bears. Photo graphs of the enc l o s ures at 
Tremont and Go l drush  are s hown in  Figures 2.1 and 2 . 2  and diagrams in 
Figure s 2 . 3  and 2 . 4 .  
For the present study , systema tic observations o f  the bear s  a t  
Go l drush  began in Ju ly 1971 when t hey were about 18 months  o l d and 
continued unti l  Ju ly  1 97 3 .  I n  October 1 971, systematic observations  
o f the  Tremont bears , at  22 mo nths o f  age , began and contin ued until 
May 1 97 3 .  Tab l e  2 . 1 s hows the n umber of systematic o bservations per 
month d uring 1971, 1972, and 197 3 a t  Go l drush  and Tremon t .  
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Other captive bears were studied . An adu l t  ma l e ,  a ge u n known, 
was kept and observed o n  two occasions at Go l drush. Another adu l t  mal e ,  
a former pet , was observed at the Tremont  e nc l o s ure d uring the spring 
and  s ummer of 197 3 .  Two wil d-caught cubs , both fema l es , were introduced 
i nto the enc l o s ure at Tremont in l ate October 1972 at  nine months of 
a ge and observed u ntil  May 1 97 3  when t hey were rel eased in the wil d. 
They were observed for an hour or more each day for the first six wee ks . 
Thereafter they were observed once a week .  A third c u b  w a s  introduced 
i nto the Tremont enc l o s ure in l ate January 1973  and was re l eased at 
t he same time as the others . Bear s  kept at  the Knoxvi l l e  Zoo l ogical 
Park were observed on three occasions  in 1976 in order to tape-record 
t heir voca l ization s  and  other sounds . Fina l ly , an  orphaned wil d  cub 
born in Ja nuary or February o f  1974, donated by the Georgia State Game 
a nd Fis h  Commis sion , was kept and observed by t he a uthor from April 
u ntil Ju ly  197 4 .  
Approxima te l y  2 0  wil d ,  free-roaming  bears , most ly  s ubadu l ts and 
fema l es with  or without c ubs , were sig hted on 53 separate occasions in 
Figure 2.1. View ac ros s the length of the Goldrush bear enclos ure. 
Figure 2.2. View of a portion of the Tremont bear enclosure. 
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Fig u re 2 . 3. Diagramma tic representa ti on of the Gol d rus h bear enc l os u re .  
b 
a -







a = center fence 
b = gate of cente r  fence 
c = en trance gate 
d veh i cle en tra nce 
e = shelte r 
f = obse rvati on and sto rage she d 
F i gure 2.4 .  D i a grammat i c rep resentati on of the  T remont  bea r  enclosu re 
( reproduced from Bacon , 1 97 3 ). 






TABLE 2 . 1  
HOURS OF SYSTEMATIC OBSERVATION PER MONTH AT 
GOLDRUSH AND TREMONT 
Month Goldrush Tremont  
7 4 0 
8 10 0 
9 5 0 
10 7 2 
11 7 3 
12 3 5 
1 2 5 
2 0 7 
3 0 0 
4 2 3 
5 6 4 
6 5 5 
7 6 6 
8 6 6 
9 6 6 
10 3 5 
11 2 2 
12 0 0 
1 0 1 
2 0 1 
3 2 3 
4 0 2 
5 0 3 
6 0 0 
7 1 0 
77 6 9  





























v a ri ou s  areas  w i t h i n the Park , i nclud i ng  Cades Cove camp and  p i cn i c  
g rounds , the s helter and  l odge a reas  o f  Mt . LeConte , Rt . 441 near Newfo und 
Ga� Russell F i eld ,  S i le r ' s  Bald s helter a rea , t he C l i ngman ' s  Dome road , 
a nd Spence F i eld . At  the pr i mary s tudy a rea at  S pence F i eld many o f  
t he bears observed h a d  i dent i fy i ng  colo red e a r  tags t h a t  h a d  been 
a ttached by Wi ldli fe B i o l ogy researc hers from T he Uni vers i ty o f  Tennes see . 
Spence F i eld was selected as  the p r i ma ry study a rea for severa l 
reaso n s . Both human-produced and nat i ve w i ld food were ava i l able i n  
a bu ndance , and Spence F i eld could be reached by h i k i ng  a short d i s tance 
from the Cades Cove p i cn i c ground . Certa i n  a s pects o f  behav i or were 
e as i ly observab l e there s i nce many o f  the bears who freq uented the a rea 
s eemed unafrai d  of humans  and entered the clear i ngs s u rro und i n g  the  
two  s helters and  the s helters thems elves w i t h  li ttle hes i ta t i on . 
An abundance o f  b l ueberri es ( Vacc i n i um s p p . ) , blackberri es ( Rubus 
s p p . ) and mountai n  a s h  berr i es ( Sorbus spp . ) grew i n  season on the grassy , 
s addle-back  r i dge o f  S pence F i eld . The observer sat  on  the e l evate d  
p a rts of  the r i dge and  watched the  acti v i t i es o f  the  bears from a d i s tance . 
The be ha v i o r  observed mo st frequently from t h i s  v antage was foragi ng  
for and  eat i ng berri es . I f  the observer  des i red he could eas i ly a p proach 
t he area  where the bears had been s potted . The behav i ors that  could 
be  observed at  close range were a ga i n  foragi ng and feed i ng ,  alerti ng  
a nd alarm , i nteract i ons between mother and  o ffs pr i ng ,  a nd threa t .  O ther 
c atego ri es  of behav i or were not  observed  at Spence F i eld e i ther because  
of  i ns u ffi cient observat ion  or  because  the  behav i o rs d i d not occur 
t here . The observer co uld proba bly not hope for eventua l  acceptance 
o r  tolerance of  the sort repo rted by V a n  Law i ck-Goodall (1971} , Schall e r  
( 1 964) and  other s . The bea rs were awa re of the pre sence of  humans  
i n  mos t  i ns tances . The ques t i on o f  the effec t  of p r�sence of human s  
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o n  the be havi o r  o f  bears  i s  d i scus sed i n  more deta i l i n  t he I n troduct i on  
a nd i n  C h apter 3 .  
I I .  METHODS 
At  di fferent t imes behav i o r was reco rded by u s i ng sys tema t i c  t i me­
s ampl ed  wri tten descr i pti ons , fi e l d  notes , ta pe-record i ngs , s uper-8mm 
f i l ms , a nd  v i deota pes . These are descr i bed be l ow and i n  A ppend i ce s  
D a n d  E .  
T i me-Sampl ed  Wr i t ten  Descr ipt i on s  
Sy stemat i c t i me- samp l i ng paper a n d  penci l descr i pti ons  emp l oyed 
s t i ck fi g ures to represent  pos tures , an d l etter o r  syl l ab l e a bb rev i at i ons  
to  represent l ocomo t i ons , other  be haviors , and  obj ects .  The  s t i c k  f i g ures  
perm i tted cons i derab l e  accuracy i n  record i n g  behav i or ,  wh i l e  rema i n i ng 
s i mp l e  to remember and reco rd . Both the st i ck fi gures and l e tte r 
abbrev i a t i on s  were l a ter trans l ated i nto number code s  that cou l d  be 
counted by comp ute r .  A l i s t i n g  of  a l l behav i or categor i e s  i n  a l l 
cla s ses  can be  found in Table s 2.2, 2.3, 2.4, and 2.5. Thi s l i s t i ng 
cons i sts  of  the catego ri es that were fo und useful  i n  observ i ng  the two 
s e ts  of bears and cou l d serv e  a s  the bas i s  of an ethogram . A l i s t of  
rank order of occurrence of behav i ors i n  C l asses  A and C i s  found i n  
A p pe nd i x  A .  T he s t i ck  f i gure and l etter/syl l a b l e  abbrev i at i o n  sys tem 
i s  s hown i n  Append i x  B and a s amp l e  page of the record i ng  sys tem i s  
s hown i n  Appen d i x  C .  
The beha v i or  of both members of the penned pa i rs wa s reco rded 
s i mu l taneous l y , usu a l l y  for one hour . Each observati on ses s i on wa s 
TABLE 2 .2 
CLASS A: POSTURES AND LOCOMOTI ONS OF BLACK BEARS W I TH 
IDENT IFY I NG CODE NUMBERS 
Behavio r Name 
Standing bipedal l y  erect or  semi-erect whi le  
to uching an object with  the fo relimbs 
Standing bipedal l y erect or  semi-erect with  no suppo rt from 
the forelimbs 
S tanding quad rupedal l y  
Sitting erect o r  semi-erect with  the forelimbs e l evated 
Sitting with the fo re l imbs touching the ground 
Dorsal l ying with al l legs extended upward 
Vent ral lying with  the legs extended fo rward on both 
sides or with the front l egs extended forward but the rear 
l egs both to one side 
Lateral  l ying with  the front and rear l egs al l to one side 
Walking 
Walking toward a bear ( or  person) 
Wal king away from a bear ( o r  person) 
Wa l king stiffly  wit h  the front l egs l ocked 
Running 
Running toward a bear ( o r  person) 
Running away f rom a bear (o r person) 
Ascending trees and other objects 
Ascending trees slowly 
Ascending trees quickl y  
Descending trees and other objects 
Lying or  sitting in a t ree or  simil arly e levated o bject 
Standing with the fo re l imbs up o r  down in a tree or  
similar ly  el evated object 
Running a sho rt distance then wa l king quickl y  
Ro l l ing over 
Backing up 
Jumping with al l legs off the gro und simu l taneo usly 
Code 
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N umber  







P 8  
P l l  
P l 2  
Pl3 














TABLE  2.3 
C LASS B: SOUN DS OR COMB INAT IONS OF SOUN DS PRODUC ED  BY 
B LAC K BEARS W ITH I DENTIFY IN G  CODE N UMBERS 
17 
N ame of  Sound Code Number 
Pant i n g : q u i c k , heavy breath i n g S l  
S l app i n g  front  paw aga i n st ground o r  other obj ect 52 
*Huff i ng : a short v i go rous  exha l at i on o f  a i r  from mo uth  53 
and nose 
*Jaw- popp i ng : a repeated sound i n  wh i c h  t he j aws are 54 
v i go rou s l y  brought  to gether and opened produc i ng a 
popp i ng of  l i p s  and  c l i c k i n g  o f  teeth 
*Be l l owi ng : a l ow, con t i n uo u s, o sc i l l at i n g sound 55 
* I n-out  huffi n g : a rap i d  i nha l at i on of a i r fo l l owed 
i mmed i ate ly  by a rap i d  exha l a t i on wh i c h may be repeated 56 
*Grun t i ng : a l ow - p i tc hed, l ow i n ten s i ty br i ef  sound produced 57 
l ow i n  the throat , w i th  mo uth  c l osed  
*Moan i ng 58 
*Purri n g : a l ow- i n ten s i ty ,  rap i d l y  o sc i l l at i ng cont i nuous  
sound S l O  
*Screec h: hoars e  s o un d  of rel at i ve l y  l ong du rati o n  S l l 
A short hoarse moan  ("yel p " ) 5 1 2 
S l ap and huff occ urr i ng  near ly  s i mu l taneou s l y  5 1 3 
S l a p and huff ( a s  i n  51 3 )  fo l l owed immed i ate l y  by 51 4 
j aw-popp i n g 
Huff fo l l owed by j aw-popp i n g  5 1 5 
B e l l ow fo l l owed by j aw-pop p i ng  51 6 
Huff fo l l owed by i n-out huffi n g  5 1 7 
Huff fo l l owed by i n -out  huffi n g  fo l l owed by j aw-popp i n g  5 1 8 
I n-out  huff i n g  fo l l owed by j aw-popp i ng 51 9 
Snorti ng : exha l i n g a i r  v i go rou s l y  and br i ef ly  from the no se 520 
S l app i n g  fo l l owed i mmed i ate l y  by pa nt i ng 521  
Sigh: a very l igh t ,  h i gh-pi tched moan 522 
*So unds preceded by a s ter i s ks are represented by sonograms 
i n  Append i x D .  
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TABLE 2 . 4 
CLASS C :  FUNCT I ONS OF BLACK BEARS I NCLUD I NG FORAG I NG ,  RECEPTOR ORI ENTA­
T I ON , MAN I PULAT I ON , BODY MAI NTENANCE , SEX , SOC IAL I NV EST I GAT I ON, 
AGGRESS I ON , SOC I AL AND SOL I TARY PLAY , PAC I NG ,  AND 
REST I NG , W I TH I DENT I FY I NG CODE NUMBERS 
Behav i o r N ame 
P aw i ng  object  u s i n g one  or both  front  paws 
B i t i ng object  
Al terna te l y  paw i n g  and b i t i ng object  
Al terna tely paw i n g  and  sn i ff i n g  o bj ect 
Al terna tel y  paw i ng and s n i ff i n g  so i l  
Sniff i ng obj ect  
Alterna te l y  b i t i ng a nd  s n i ff i ng  obj ect  
L i c k i ng object  
Al ternate l y  s n i ff i ng and l i c k i ng o bj ect  
Al ternate l y  s n i ffi ng a nd  l oo k i n g  
Loo k i ng  a t  object  
Al ert i ng , "freez i ng "  body and  o r i e n t i ng e a rs and eyes 
towa rd a s udden and/or nove l v i s u a l  or a ud i tory s t i mu l u s  
D r i n k i ng 
Ea t i ng 
A l ternate l y  e a t i n g and l oo k i ng 
Al ternate l y  b i t i n g and l i c k i ng  
Threaten i n g to b i te w i th mo uth o r i ented toward face  o r  upper  
body of  othe r bear 
De feca t i ng 
Ur i na t i n g no rma l l y  
Dr i b bl e-u r i na t i n g  ( u r i ne dr i bb l i n g down h i nd l eg s ) 
Wa l k i n g s t i ffl y wh i l e  ur i na t i n g  
Threaten i ng ,  us i ng so unds S l  t hro u gh S6 a n d  S l 3  through  
S21 l i s ted i n  C l a s s  B 
S l app i ng othe r  bea r 
Autogroomi ng 
Sn i ff i ng  s e l f  
Scratc h i ng s e l f w i t h  h i nd paw 
Pawin g s e l f  
L i c k i n g  se l f  
B i t i ng s e l f 
Code N umber 









F l O  
F l l 
F l 2  
F l 5 
F l 6 
F l 7  










F37 ,  F38 
F39 
F40 
Tab l e 2 . 4  (C on t i n ued) 
Behav i or N ame 
Rubb i n g  
19 




Stand i ng  bi peda l ly  or quadrupedal l y  wh i l e  rubb i n g  rump , 
bac k ,  s houl ders , and/or  nec k u p  and down aga i nst  o bj ect 
S tand i ng o r  s i tt i ng b i peda l l y o r  s tand i n g quadru pedal l y 
w h i l e  rubb i ng rump , bac k, shou lde rs , a nd/or  neck  from 
s ide to s ide aga i n s t  object  (do rsal  s ur face of body) 
Stand i ng quad rupedal l y  w h i l e  rub b i n g fl ank , s ho u l de r , 
neck , and/ o r  h ead aga i nst  o bj ect ( l atera l s urface of  body) 
Soc i a l Invest i gat i on , P l ay ,  and Touc h i ng Other  
Sn i ffi ng  other  
L i c k i ng other  
Pawi ng  other  
B it i n g other  
Touc h i ng other  
S te reotyped paci n g  
Stereotyped behav i o r  other  than  pac i n g ( e . g. ,  swi ngi n g  
head from s ide t o  s ide) 
Mount i n g other  bear  and , on some occa s i ons , thrus t i n g 
Standing b i peda l l y begg i ng fo r food 
Rest i ng 
W i t h head supported 
W i thout head s uppo rt ed 
S tretching 
Rao i d  >·t i thdrav1 a l  of  body from a sudde n  and/o r novel  
p ro x i mal  st i mu l us ( " s urpr i se  response") 
Open i ng mout h  and re t ract i n g  l i p  ( "d i sgust respon se")  
Yaw n i n g w ith  mouth o pened widely and b reath i n g sus pended 
Immers i ng se l f  in water  
Sha k i ng  enti re body or  part of body 
L i c k i n g  muzz l e w h i l e  l oo k i n g  
V i sua l l y  sca nn i n g s ur round i ngs 
Tu rn i n g object ove r  























I .  
I I .  
I I I .  
I V .  
TAB LE 2.5 
CLASS D: OBJECTS THAT B LAC K BEARS SENSED OR INTERACTED 
W I T H  AND I DENT I FY I NG CODE N UMBERS 
Code 
Soil or Ground D l  
Livin g P l ant Matter 
A .  Grass  D2 
B .  Othe r herbs D3 
c. Fl  ov1er D4 
D .  S h rub D 5  
E .  Tree trun k D6 
F .  Limbs and branc hes attac hed to a tree D9 
G .  Tree l eaves D l O  
H .  Roots Dl l 
I .  Other l ivin g p l ant matte r ( e . g .  ' a l gae , mo s s ) D l 2 
Dead P l ant Matter 
A .  Straw D l 4  
B .  Unatta ched roots and branches , stic ks, and D l 5  
other  sma l l piece s  of  wood 
c. Sawdust D l 6 
D .  Boards and l o gs  D l 7  
E .  Leaves D l 8  
F .  Other dead pl ant matte r D l 9  
Anima l s  
A .  Observer  D24 
B .  A l l other peop l e D25 
c. Sel f or othe r bea r D29 
l .  �1outh D30 
2. No se  D3 1 
3 .  Muzz l e  D32 
4 .  Eyes  D33 
5. Ears D34 
6 .  Other  or  unknown parts of head D35 
7 .  Neck  D36 
8. S hou l ders D37 
9 .  Back  038 
1 0 . F l a nk  D39 
1 1 .  Rump and tail above  perianal  region D40 
2 0  
N umber 
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TAB L E  2 . 5  ( Contin ued ) 
Obj ect Code Number 
1 2 .  Perianal/genital regio n 
1 3 . Belly 
1 4 .  C he st  
1 5 .  Rear leg 
16 . F ront  1 eg 
1 7 . Rear paw 
1 8 .  Front paw 
D .  Mo use 
E .  Dog 
F .  Horse o r  Mule 
G. Mammals other tha n the p revio u s  
H .  He rptil es  
I .  I n sects 
J .  Birds and animals other than the 
















A .  C how ( sta ndard dog c how) D58 
B .  Apples 059 
C .  Raisins D60 
D .  Fruit other than  apples and raisins D6l 
E .  Meat and fis h D62 
F .  Nuts D63 
G. Vegeta ble s D64 
H .  Water D65  
I .  Foo d other  than the above D66 
V I . Non o rganic Obj ects 
A .  Stone  D67 
B .  Fence D69 
C .  Fence doo r  D70 
D .  Den D71 
E .  Shed o r  s helter  within the enclo s u re 072 
F .  Tire hung  on c h ain 073 
G. See-s aw 074 
H .  Small co ntainers ( e . g . , pot , c u p ) D75 
I .  Other obj ects mea nt to fun ctio n as toys 076 
J .  Wheeled v ehicles ( e . g . , automo biles,  trucks,  077 
and railroad trains ) 
K .  Cloth o r  paper D78 
L . Salt D79 
M .  Testin g apparatus at Tremont  D80 
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TAB LE 2 . 5 ( Con tin ued) 
O bj ect Code N umber 
N .  Water tank D81 
o. Other nonorganic o bj ects  D82 
P .  Food box D83 
Q. Po s t  D84 
R .  Ho l e  D85 
s. Soi l and o bjects under fence 086 
T .  Water  trough or  creek 087 
u. Chain 088 
VI I. Air 09 0 
VII I. Body Exc re t i ons  
A .  Bear  excretion s  
1 .  Feces 093 
2.  U r i ne 094 
B .  Human excret i o n s  
1. Feces 095  
2. Uri ne 096 
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divided into 30-second periods and behavio r that  occu rred at  the 
b eginning moment of each 30-second period was reco rde d .  Four c l as ses  
or groupings o f  behavior and  o bjects were simu l taneo u s l y  recorded : 
C l a s s  A ,  Pos tures and Locomotio ns; C l ass  B ,  Sounds; C l a s s  C ,  F unctions 
incl uding foraging , receptor-orien tation , manipu l ation , maintenance , 
s ex ,  a ggression , pacing, and re stin g ;  and C l a s s  D ,  Objects I nteracted 
With. None of the behaviors in C l as ses A or B or objec ts  in C l a s s  D 
c ou l d  occur simu l taneous ly, that is , they were mutua l l y  exc l usive in 
time . However, the behaviors in C l a s s  C were o n l y  mutua l l y  excl usive 
by definition , so  that it was possib l e  fo r more than one be havior in 
C l as s  C to occur  at the same time . W hen t his h a ppened , the behavior 
t hat  had occurred l es s  o ften in p revious observations  took  p recedence . 
For  examp l e , if a bea r simultaneous l y  s niffed and loo ked a t  o bjects , 
s niffin g took p recedence and was recorded since it occu r red le s s  often 
t han  l ooking. I n  fact loo king may be a s s umed to have occu rred near ly  
a lways when  the bear  was  active ev en when it  was  not  recorded . The 
rationa l e for this sys tem , derived from the definition of info rmation 
t heory, was  that the in formation  va l ue of a given ins tance of be havior 
in terms of its socia l effects, at l e ast , is inverse l y  p roportional  
t o  its  frequency of  occurrence (Hutt a nd Hutt , 1 97 0 ) . After  two or 
three months of  sys tematic obse rvatio n a fixed sys tem o f  p recede nce 
o f  cate gories was estab l is hed . Some categorie s o f  C l a s s  C were combin ations 
of two categories of  behavior that q uick ly  a l ternated or occu rred 
s imu l taneous l y .  
Sta rting i n  Fa l l  1 97 1  both the ma l e-fema l e pair at Gol d ru s h  and 
t he fema l e- fema l e  pair at Tremont  were sys tematic a l l y  ob se rved , u sua l l y  
o n  the s ame day . The obj ective was to observe firs t o ne p air , then 
2 4  
t he other , then return t o  obs erve t h e  firs t pai r  again on  t he same day 
i n  o rder to make comparisons of  t h e  res ponses of  physical l y  separated 
b ea rs to variations in weather , time of day ,  a nd s eason  ( Tab l e  2. 1 ,  
p age 1 3 ) . A total  o f  1 46 hours o f  systematic  observation was recorded. 
The sys tematic written  des c riptions were ana lyzed wit h  t he 
S tati s tica l Packages for the S ocia l Sciences ( S. P. S. S. ) sys tem that 
is  avai l a b l e  o n  T he University of Tenne s s ee S to ke l y  Management  Center•s  
Digi ta l  Equi pmen t  Corporation c omputer ( DEC-Sys tem 10  with  KL- 1 0  
p roces sor). The package mos t  o f ten u sed w a s  c ro s s tabu l ation which 
p roduces contingency tab l es. Mos t  s tati s tical  ana l ysis was done wit h  
a hand cal cul ato r  using se l ect ed parts o f  the tab l es of  data p rovided 
by the  compute r . I n  t his way the behavior  o f  the fou r  sys tematical l y­
o bserved bears cou ld  be compa red. Near l y  a l l o f  t he quantitative ana lysis 
p res ented here is based on the con tingency tab l es  produced by the computer. 
Fiel d  Notes 
The fiel d  notes were sim pl e  narrative desc riptions of behaviors 
a nd setting which  occasional l y inc l uded inferences about the causes  
of behavior. The descri ptions  and inferences were a l ways c l earl y 
differentiated , a chara cteri s ti c  distinguis hin g  these field notes  from 
m any anecdotal accounts of  behavior. The notes were l ater  indexed 
a ccording  to topic a nd l is ted c hrono l ogica l l y  for easy refe rence . 
Fie l d  notes were ana l yzed i n  t hree ways. Fi rs t ,  they were 
e xamined for c ritica l events , that  is , behaviors that were obs erved 
t o  occur  a t  l ea s t  once , thus  estab lishing  that  b l ac k  bears a re capabl e  
o f  performing such  behavior. Second , they were examined for patterns 
t ha t  cou l d  serve to generate hypotheses that  cou ld  be tes ted with 
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q uant i tat i ve ana l ys i s of  sys temat i c data from o ther s ources . Th i rd ,  the  
f i e l d  notes  t hemse l ves cou l d  i n  some i ns tances be anal yzed quant i tat i v e l y .  
F o r  e xamp l e ,  sounds  that  occurred i n  threat cou ld  b e  coun ted a nd 
s eque n t i a l l y  ana l yzed a nd compari son  made o f  sequences of e l emen ts. 
T ape Record i ngs a nd 8mm Mov i e  F i l ms 
Bear sounds , v i sua l l y  represented by sonograms made from tape­
record i ngs  and methods used for c reati ng sonograms , a re descr i bed i n  
A p pend i x  D and methods o f  analys i s  of  8mm f i l ms a re des cr i bed i n  
A p pend i x  E .  
I I I .  I NTEROBSERVER AGR EEMENT 
Observer  a greemen t  meas u res were taken on 1 2  occa s i on s .  A second 
o bs e rver  was tra i ned to use t he observer • s  sy stem of  sys temat i c observat i on 
cons i s t i n g  of st i c k  fi gure s  for C l a s s  A { Po s tures ) and l e tter/ sy l l ab l e 
s ymbo l s  for C l a s s  A ( Locomoti ons ) , C l a s s  B { So u nd s ) ,  a nd C l a s s  C ( Funct i ons ) .  
He became thorough ly  fam i l i ar wi th i t  befo re the tes t  ses s i on took p l ac e . 
T hree of  t he te s t  s e s s i o n s  we re done at Go ldr u s h  and n i ne a t  Tremon t  (Tabl e 
2 . 6 ) . The tes t s es s i ons  were of  vari ous durati ons : seven  were l es s  t ha n  
a n  hou r ; four , an  h o u r ;  and one , more t ha n  an hou r .  Two bears were observed 
s i mu l taneo u s l y  i n  the tes t  j us t  as they were norma l ly dur i ng sys temat i c< 
o b s e rvat i ons , except o n  J u ne 2 ,  1 97 3 ,  w hen o n ly  one  bear was observ ed. 
C l as s  A ,  C l a s s  B ,  and C l ass  C ( but  not C l ass  D )  were compared for each  
bear  for each 30- second peri od .  The observat i ons  were counted a s  agreed 
o n ly i f  a l l  three c l asses  were i denti ca l l y  matched . Nonmatch i n g  record i n gs 
i n  C l as s  B or  C but  match i n g  i n  C l a s s  A { Po stures a nd Locomot i o n s )  were 
s ti l l  counted as unagreed , a l though  the d i ffe rence i s  d i s t i n gu i s hed i n  
Tabl e  2 . 6 
URE OF I NTEROBSERVER  AGRE EMENT 
Una greed 
Ques t i o n- ( nonmatc h p l u s 
ab l e ques t i onab l e 
t i on*  nma tc h  Ma tc h 
2 / 3/ 7 3  1 2 1  1 5  36 
3/ 1 / 7 3  2 1 9  5 24 
3/3/73  1 6 7 1 3  
3/8/ 7 3  2 26  5 3 1  
3/ 31 / 7 3  1 5 8 1 3  
4/28/ 7 3  1 2 5  2 2 7  
5/ 1 5/ 7 3  1 24 1 0  34 
1 9/ 7 3  1 30 4 34 
5/ 26/ 7 3  1 1 0  1 1 1  
6 / 2 / 7 3  1 0 3 3 
7/4/ 7 3  2 1 4  2 1 6  
da te unknown 1 4 6 1 0  
Tota l 1 80 62  242 
*Loc at i on :  1 = Tremo n t ;  2 = Go l 
To ta l  of 
30-second  
Per i od s  of  
o n  
2 0 4  240 
2 1 6  240 
1 81 1 94 
209  240  
1 07 1 2 0 
1 39 1 66 
1 1 4 1 48 
244 278  
2 2 9  2 40 
1 1 8 1 2 1 
1 1 0 1 26 
1 2 2 1 32 
1 87 1  2 1 1 3  
P e rcen t 
Agreed 
87 . 92 
90 . 83 
94 . 85 
87 . 92 
92 . 50  
84 . 44 
80 . 4 1  
88 . 49 
9 5 . 42 
98 . 35 
88.  1 0 
94 . 70 




T ab l e  2 . 6 .  The agreed observati ons  were d i v i ded by the tota l n umber of  
o bservat i ons  i n  the s es s i on to obta i n a percentage of agreement . 
Agreed obse rvat i ons  were d i v i ded by the tota l number of obse rva t i ons  
i n  t he  ses s i on to  obta i n  a percentage of  ag reement . 
The percentages of a greed observati ons  range from 80 . 4 1 percent 
t o  98 . 3 5 percent , averag i ng 88 . 55 percen t acros s  a l l s es s i ons . Th i s 
i s  taken a s  an accepta b l e  error rate cons i deri ng  the d i ffi c u l ty of 
record i ng  s i x  p i eces o f  i nfo rmati o n  s i mu l taneous l y  every 30 seconds 
for an hou r .  Pe rhaps the rel ati ve ly  h i gh degree of  accuracy can be 
a ttri buted to the representati ona l  nature of the symbol s u sed i n  reco rd i n g ,  
e s pec i a l l y  the s t i c k  f i gures . 
Accuracy wa s i nf l uenced by the observer 1 S  mood  and a l ertness , 
react i on t ime , ab i l i ty to observe separate events occurr i ng  approxi mate ly  
a t  the  same moment w i th i n t he  enc l o sure ,  and the type o f  behavi or 
perfo rmed by the two bears ( Ho l l enbec k ,  1 978 ) . O f  these , the l ast  i s  
e as i es t  to demonstrate . Genera l ly  the percentage o f  nonmatc h i ng 
o bse rvati ons  was greater duri ng  soc i a l  than duri n g  nonsoc i a l behav i or .  
P l ay and ago n i s t i c behav i or were most di ffi c u l t to record accurate l y ,  
s i nce e l ements  i n  seq uences o f  these behav i ors c hanged rap i d l y .  Duri n g  
t he ses s i on wi th the l owest percentage o f  agreement  (May 1 5 ,  1 97 3 ,  
80 . 4 1  percent ) a good dea l o f  p l ay behav i or occurred , w h i l e  duri ng  the 
s es s i on  w i th the h i ghest  percentage ( J une 2 ,  1 97 3 ,  98 . 35 percent ) , o n ly  
o ne bear  was present i n  the enc l o s ure and res t i n g  a nd  g room i n g  behavi o rs 
p redomi nated . 
C HAPTER 3 
ACT I V ITY LEVELS AND REACTI V ITY TO THE PRESENCE OF HUMANS 
I .  INTRODUCT I ON 
A maj or goal  of  any observation must b e  va lidity , t h a t  i s, the  
b ehavior observ ed s ho u l d  approxi mate a s  c l osely  a s  pos si b l e t he natura l l y­
occurr i ng  behav i or o f  an a n i ma l  w i t hout  the  i n trus i ve interference  o f  
a n  observ e r . Any method o f  direct observati o n , n o  matter how unobtrusive , 
w i l l  have a n  effect on the observed i f  the  observ ed notices  ei ther the  
o b server o r  a mach i ne w h i c h rec ords  behavior  i n  the  p l ace  o f  the  observ e r .  
D i fferen t  methods of  observati on a l te r  t he behavior of  the  o b s erved 
i n  d i fferen t  ways . Sci enti sts  of  a l l disci p l ines encounter th i s prob l em 
o f  met hodol ogy . I n  p hys i cs i t  i s  termed the  "Hei s enberg Princi p l e, 11 
w h i c h  refers to the d i fficu l ties Hei senberg encountered when h i s  method 
o f  observ i n g e l ec trons a 1 tered the " behav i or" of the e l ect ro n s . 
E tho l og i s t s  have attempted to  dea l wit h  the  prob l em in  a variety 
o f  ways . Van Lawi c k -Gooda l l ( 1 97 1 ) noted p rogres s i ve s tages of  res ponse  
hy  c h i mpanzees to  o bservati on i n  the wi l d :  ( 1 ) f light- avoidance ; ( 2 )  
i rr i tat i on- - agre s s i v e threat and even attack ;  ( 3 )  ignori ng  t he observe r ;  
( 4) tendency to approach and i nvest i gate t h e  observe r ; and ( 5) acceptance 
o f  the observe r .  The wi ld  free- roami n g  bears observed i n  t hi s  s tudy 
e x h i b i ted the fi rs t three of the  five catego ri es  l i s ted by V a n  Lawi ck­
Gooda l l ,  but not the l as t  two . Van Lawi c k-Goodal l  fel t that  her mos t  
p roduct i ve o bservat i ons were recorded after  t he c h i mpanzees had accep ted 
h e r .  Whether wi l d  bears i n  t he i r natural  habi tat  cou ld  e v e r  accept 
a n  obse rver  i n  t h i s sense seems doubtfu l . The acceptance that 
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Van  L awick-Go od a l l expe r i e nced was  based o n  the  natural  t endency for 
s eeki ng s oc i a l  contact that  i s  c ha racterist i c o f  ch i mpa nzees  ( soc i opetal  
t endency) . Hed i ger ( 1 964 , or i g i na l , 1 950 ) , wr i t i n g  of  h i s many years  
o f  experi ence w i t h  zoo and c i rcus a n i mal s ,  be l i eved that  t he members 
o f  one s pec i e s  c o u l d  actua l l y  come to accept a member of a no t her  spec i es , 
h uman s , for examp l e ,  as  i f  they we re cons pec i fi c s .  H e  c a l l ed t h i s 
zoomorph i sm and e quated i t  w i t h  the process  o f  ant hro pomorph i sm of  o t he r  
s peci es by h umans . T h e  sexua l and parenta l - offs pri ng behav i or d i s p l ayed 
by tamed wi l d  and dome s ti c a n i ma l s  towards  h umans  i s  i nd i re c t  ev i dence  
that  th i s p rocess  actual ly  occ urs . 
Adu l t  bears , un l i ke ch i mpanzees a nd other s pec i es that  l i ve i n  
s oc i a l groups as adu l ts , may be i ncapabl e of  acceptance o f  h umans  i n  
t he sense  expre s s ed by Van Lawi c k- Goodal l ,  es pec i a l l y  i n  t he wi l d  where 
t he fl i ght- avo idance response i s  t he a l ternat i v e chosen un l e s s  t he bear 
has need of s ome th i n g that  i t  can bes t  ( or o n l y) o btai n t hrough  c l o s e  
a pp roach o f  huma n s .  C a pt i ve bea rs may exhi bi t t he fi rst  fou r  respo nse  
types i n  Van  Lawi c k- Goodal l ' s h i e rarchy but  i t  i s  q uest i onab l e whether  
as  adu l ts  t hey actua l l y  "accept "  humans j us t  as  they do no t accept  
o ther adul ts of  the i r own  spec i es . Even i n  the courtsh i p before mati ng 
o f  the  mal e- fema l e  pa i r  observed i n  t h i s  study there wa s l i tt l e mutual  
g roomi n g  e xcept for s ome l i c k i n g  of  the femal e by the mal e  ( Ludl ow , 
1 974 ; pers on al obse rvat i on } .  However ,  Eagar ( pe rs onal  commun i cat i on) 
has  observed court i n g wi l d  b l a c k  bears i n  t he Park rubb i n g  aga i n s t  
each  other and p l ay i n g  befor e mat i ng. 
Accord i n g  to J o hns on a nd Bo l stad ( 1 97 5 ;  p .  1 81 ) " React i v i ty to  
o bservati on  i s  one o f  the  mos t  w idely  recogni zed c oncerns for  t hose  
emp l oyi n g  natural i s t i c  observat i on . " Accept i ng  th i s ,  i t  i s  surpr i s i ng  
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t hat  observers  of  non - human an i ma l s have  done l i tt l e ,  i f  any , quan ti ta t i v e  
research on reac t i v i ty to human p re s en ce . In fact , t he i s s ue i s  s e l dom 
ment i oned ( Bar l ow ,  1 968 ) . 
Obs ervers o f  h uman be hav i or have done a few quan t i tat i ve stud i e s . 
Johnson and Bo l sta d  ( 1 97 3 )  have  defined the factors infl uenc ing  react i v i ty 
i n  h umans a s  fo l l ow s : 
( 1 ) the observe r ' s  con s p i c uo u sne s s ; 
( 2 )  the s ubj ect ' s  characteri s t i c s ; 
( 3 )  the ob server ' s  c haracter i s t i c s ; and 
( 4 )  the  reason g i ven the s ubj ect  for do ing  the observat i on .  
A l l o f  the s e  wou l d  a p p l y  to non human s ubj ects  except for the  l as t .  
What con s t i tutes  con s p i c uousne s s  wou l d  vary accord i n g  t o  the 
pe rce ptual  ab i l i t i es o f  a g i ven s pec i es .  Bears , for examp l e ,  wou l d 
b e  ab l e  to detect  s u bt l e  chang ing  odors from the observer . B l inds  whi c h  
a re i ntended to v i s ua l l y  obscure t he observer  wou l d  thus  have cons i de ra b l y  
l es s  e ffect i v ene s s  downwi nd  fo r bears . T h e  s ame woul d b e  true for other 
macrosmat i c an i ma l s .  N o  b l ind was used i n  t hi s  s t udy . 
B ears , l i ke many of the other Carn i vora , appear to be  very res pon s i ve 
to  movement i n  the  v i s ua l  f i e l d ,  wh i c h they seem to u se  a s  a cue  mo re 
t han pattern recogn i t i on when hunt i n g .  Prey i s  not po unced upon un t i l 
i t  moves  ( persona l  observat i on ) . S i mi l a r ly  i n  the pres en t  observat i on s , 
t he bears tended to  i gnore the ob server un l e s s  the observ e r  moved . 
Unfortunate l y ,  one must  move con s tant l y  w hen tak i ng notes . B ar l ow ( 1 968 )  
h a s  descri bed how a l ert h i s  f i s h  were to h i s movements  and v i bra t i on s  
e v en when a l mo s t  tota l l y obs cured by a b l ind and da rkn e s s . 
Observers of  any a n i ma l  that coul d p o s s i b ly  not i ce the observer 
or o bserv ing  i n s truments s ho u l d  a ttempt to account  sys temat i ca l l y  for 
t he e ffec t  of observat ion  i tse l f i n  o rder to maxi mi ze the va l idi ty o f  
t he i r observati ons . Th i s  i s  n o  l e s s  true f o r  f i e l d  observat i on  than 
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f o r  observat i on  of  capt i ve a n i ma l s .  In  fact , a w i l d  free- roam i ng a n i ma l  
w ho not i ces a human l oo k i n g  a t  i t  may react more s tro n g l y  t han a capti v e  
s i nce there h a s  been l e ss opportuni ty for hab i tuat i on t o  humans to 
occur .  The an i ma l  wou ld  tend e i ther  to f l ee , t h reaten , or to a pproach 
a nd i n vest i gate the observer br i ef ly  befo re l eav i ng t he scene . 
Even those  tenaci ous observers of wi l d  a n i mal s who s ucceed i n  
gett i ng  c l ose  to thei r s ubjec ts a fte r a l ong  i n i t i a l  pe r i od of avoi dance 
a re not then i gno red or trea ted as  a neutral  s t i mu l us by the observed . The 
f i na l  s ta ges  i n  Van Lawi ck-Gooda l l ' s  ( 1 97 1 } rel at i on s h i p w i th  her ch i mps 
were cur i o s i ty and acceptance . She f i na l l y  b ecame pos i t i ve l y  attrac t i ve 
to  t hem . But i t  i s  mos t  des i rab l e  for an  observer to become "as  neutra l  
a s t i mu l us a s  pos s i b l e  by mi n i mi z i n g t h e  i nteracti on  between the o bserver  
a nd the observed " ( O ' Leary ,  e t  �· , 1 97 1 , quoted from L i p i n s k i  �nd Ne l son , 
1 974 ; p .  345 ) s o  that  the behav i or of  the obse rved occurs a s  i f  the 
o bs e rver  were not presen t .  
Severa l stud i es of  human behav i or have e xp l o red the effects o f  
i ntrus i veness of  the obs erver. Bechtel  ( 1 967 ) fo und t h a t  v i s i to rs 
w i th i n a room of  a museum stayed l o nger and moved a ro und mo re when they 
had not  noti ced the observer than whe n  they had . He concl uded t ha t  the 
o bserver  was an avers i ve s t i mul us i n  th i s s i tuat i on . Negat i ve react i ons  
of  nursery school  c h i l dren in  a n  unfami l i ar s i tua t i on were  p ro l onged when 
they were awa re of  the presence of  an  observer  ( Arsen i an ,  1 943 ) , a l though 
g enera l l y  ch i l dren appear to be l es s  reacti ve to observat i on than adu l ts 
( Johnson  and Bo l s tad , 1 97 3 } . Patterson and Ha r ri s ( 1 968 )  conc l uded that 
b ehav i o rs t hat occurred i n  fami l i e s  a t  home wi th the  observer p resent  
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were d i fferen t  from those wi th the o bserver  not p resent . They su spected 
t hat  i f  t he observer  were an  a ve rs i ve s t i mu l us to the peop l e be i n g observed , 
t hey mi ght attempt to avoi d o r  e scape h i m .  A l ternat i ve l y ,  fami l y  members 
m i ght i nteract mo re frequent l y  i n  o rder to p l ease  t he o bs erve r .  
Two bas i c  met hods have been u s ed t o  determ i ne observer  effects 
( John son  and Bol stad , 1 975 ; p. 1 81 ) ,  " ( a )  . . .  recordi n g  of behav i o r  
c hanges over t i me ,  and  ( b )  . . .  compari sons  o f  data c o l l ected  by d i ffer­
i ng methods that presumab ly  d i ffer i n  i ntrus i venes s . "  The f i rst  method as 
i t  refers to wi th i n -ses s i on c ha n ges  i n  rates o f  behav i or was used i n  
t he p resent  study . John son and Bo l s tad u sed the s econd method . I n  
t he prev i ous obse rvati ons  they had d i scovered  that an o bserver present 
i n  the h ome was parti cu l ar ly  di sturb i ng , s o  t hey tri ed compari n g  the 
res u l ts of  al terna ti ve  techn i ques of observati on .  They compared reacti v i ty 
by measur i ng rates of  certa i n  vocal  res ponses  when an observer  was p resent  
s cori ng  convers ati on and when the observed s e l f-acti vated a tape- recorde r 
w h i ch recorded convers ati on .  Whi l e  the tape- recorder may have been 
l ess  i ntru s i ve than an obs erve r ,  the observ�d part i c i pants knew that 
t he i r conversa t i o n  was be i n g reco rded and t h i s  may have accounted for 
t he nons i g n i fi cant  d i fferences i n  scores u s i n g the two methods . To 
counter th i s  di ffi cu l ty the a ut hors p roposed that parti c i pants constan t l y  
w e a r  po rta b l e  m i c rophones wh i c h were mon i tered by a remote tape recorder 
t hat  was automati cal l y  acti vated at  random i nterva l s so  that the observed 
wou l d  be  unaware of  the per i ods of  observat i o n .  Johnson , C hr i s ten sen , 
a nd Be l l amy ( 1 976 )  tes ted th i s .  Two cond i t i ons  were compa red : ( l ) 
t i mes  c ho sen by parents for tape- reco rdi ng  dev i an t  behav i o rs of  thei r 
c hi l dren , and ( 2 )  random t i mes  of whi c h  they were not i nfo rmed , al though 
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t hey h a d  been to l d  that  the tape-recorde r ra ndoml y  reco rded conversa t i on . 
F rom test  to po st-test  cond i t i o n s  no stat i st i ca l l y s i gn i fi cant c hanges 
i n  dev i ant be hav i o rs  occ urred as mea s u red by the randoml y-occurr i ng  
record i ngs . Howeve r , there was a s i gni fi cant change in  the p a rent-
a c t i v ated record i ng s , s ugges t i n g  that  the pa rents were res pond i n g  to 
t he i r own expectat i ons  about the outcome of the exper i ment .  
I n  a rev i ew o f  t he prob l em o f  react i v i ty J o hnson a nd Bo l s tad 
( 1 97 3 )  fo und that  t here were a n umber of observat i on a l  s tud i es  that 
u ncovered react i v i ty effects and others w here none co u l d  be detected . 
I t  must  be empha s i zed howe ve r ,  t hat  c hanges i n  acti v i ty " cou l d be  c a used  
by  other factors [than  react i v i ty] and  l ac k  of change does  not  nece s s a r i l y  
i nd i cate n o  reacti v i ty " (Se l l t i z ,  Wri g htsman , and  Cook , 1 976 ; p .  264 ) . 
Johnson and Bo l s tad ( 1 97 5 ;  p .  1 8 1 ) report that Whi te ( 1 97 2 )  
conc l uded that 
the presence or  a bsence o f  reacti v i ty or observer effects 
appears to depend on  many factors , i nc l udi ng  the setti n g  
emp l oyed , t h e  i n trus i veness  o f  the observat i on procedures , 
the research parad i gm emp l oyed , a nd the dependent var i a b l e 
empl oyed . 
T he present  s tudy uses a tec hn i que of  ana lys i s  made pos s i b l e  
by the means of cod i ng data o n  comp uter c a rds . Whi l e  other stud i es 
have  ana l yzed changes  i n  rates of behav i ors from sess i o n to s es s i on 
t h i s  may be the f i r s t  i n  whi c h  w i t h i n  se s s i on changes i n  rates of behav i o r 
w e re measured acros s  many observat i on sess i o ns . Us i n g th i s techn i que , 
pa tterns of hab i tua t i on to the  obs e rver  hecome very c l ea r .  I t  may be  a 
va l uab l e met hod for d etecti n g  reac t i v i ty to the presence of an obse rve r 
i n  future observat i onal  studi e s . By grou p i ng  pos tural and movement 
categori e s  i n to act i v i ty l e vel s ,  the patte rn s of habi tuat i on or changes  
i n  rate s  of beh avi ors ca n be en han ced . 
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I I .  METHODS OF  ANALY S I S  
The data from C l ass  A ( Po sture s  and Locomot i on s ) were co l l apsed 
for  p u rposes o f  ana l ys i s i n to fou r  Ac t i v i ty Leve l s .  The cate gor i es  
of  b ehav i or that  were i nc l uded i n  each  Ac ti v i ty Leve l were j ud ged to  
requi re rough l y  equ i va l en t  amounts  o f  metab o l i c  energy ( Fi gure 3 .  1 ) .  
Act i v i ty Level 1 represented b ehav i ors wh i c h  requ i red the l ea s t  ene rgy 
and s o  on up to Act i v i ty Lev e l  4 whi c h  requ i red the mos t  ene rgy . The 
g roup ings are l i s ted in Tab l e  3 . 1 . Act i v i ty Leve l s  we re usefu l  in 
meas ur ing  the b e hav i oral  effects  of env i ronmenta l  cond i t i on s  s uc h  as 
t he effect of h uman presence and of c l i mat i c cond i t i ons  on the b ears . 
The rat i ona l e  for the d i v i s i on o f  b e hav i ors into s evera l  Act i v i ty 
Leve l s i s  bas ed on s tudi es o f  wo rk p hys i o l ogy .  S i nce t h e  e n e rgy requ i re­
m en t s  of  the v a ri ous  acti v i ti es o f  b ears  have  not been s tud i ed d i rect l y  
t he data were drawn from stud i e s  o f  human a ct i v i ty .  F i gure 3 . 1  i s  adapted 
f rom the Textbook  of  Work  Phys i o l o gy ( As t rand and Rodahl , 1 970 ) . I t  
s hows t ha t  al t ho ugh t here i s  overl a p  between s ome o f  the act i v i t i es , 
t he mean va l ues for each  act i v i ty are ranked from l owes t  to hi ghest 
i n  the fo l l ow ing  orde r :  ( 1 )  s l ee p i ng ;  ( 2 )  l y i n g ;  ( 3 )  s i t t ing ; ( 4 )  
s tand in g ;  ( 5 )  wa lk ing  on t he l eve l  at  2 ,  3 ,  and 4 m . p . h . ; (6 ) c l i mb ing  
s ta i rs ; ( 7 )  runn ing  on t he l evel  at  1 0  m . p . h .  The  data  were for  " ( 02) 
u ptake , expre s s ed i n  ki l oc a l o r i e s  per  m inute , of a var i e ty o f  act i v i t i es 
t aken from var i ous  sources , b ut mo s t l y  from Pas smore and Durn i n  [ Durn in  
and  Pas smo re] ( 1 955 ) and Sp i tzer and Het t inger  ( 1 958 ) . .  " (As trand 
and Roda hl , 1 970 ; p .  4 38 ) . 
S l eeping and l y i n g  are b ehav i ors  that  wou l d  fa l l  in Act i v i ty 
L evel  1 accord ing  to t he presen t  c l a s s i fi cat i on .  S i tt ing  and s tanding  
Run n i ng on  the l e vel  a t  10 m . p . h .  
Pos tma n c l i mb i ng sta i rs 
Wa l k i ng on the l evel  at 4 m . p . h .  
Wa l k i ng on the l eve l a t  3 m . p . h .  
� Wa l k i ng on the l eve l  at 2 m . p . h .  
+J .,.... 
> 
+J Stand i ng u 
<:;( 
c: 
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F i g ure 3 . 1 .  Energy ex pend i t ure of  d i ffe ren t human a c t i v i t i e s . k ca l . /m i n .  
and  Rodah l , 1970) 
-
15 20  
( Adapted from As t rand  
w 
(Jl 
TABLE  3 . 1 
C LASS I F I CAT I ON OF  CATEGOR I ES  OF POSTURES AND LOCOMOTI ONS  
O F  B LAC K B EARS I NTO FOUR ACT I V I TY LEVELS 
36 
Descri pti on C ode  N umber 
Act i v i ty Level 1 :  Ly i n g Postures  
a .  Dors a l  l y i ng  wi th al l l egs  e xtended upward P 6  
b .  Ventral  ly i ng  wi th  the l eg s  e xtended forward on 
both s i des  o r  wi th the  front  l egs  extended fo rward 
but the rea r  l egs  both  to one  s i de P 7  
c .  Lateral l y i n g  wi th  the front and rear  l egs  a l l to 
one s i de P8 
d .  Lyi ng ( o r  s i tti ng )  i n  a t ree or other s i m i l a r ly  
e l evated object P28 
Act i v i ty Level 2 :  S i tt i ng and quadrupedal s ta nd i ng p ostures 
a .  Stand i ng quadrupedal l y  P 3  
b .  S i tti ng erect o r  semi e rect w i t h  t h e  fore l i mbs  e l evated P4 
c .  S i tt i ng w i t h  the fo re l i mbs touch i ng  t he g ro und P5 
d .  Stand i n g w i th t he fore l i mbs  u p  o r  down i n  a t ree  o r  
s i mi l a rl y  e l e vated obj ec t .  P29 
Act i v i ty Level 3 :  B i pedal s tand i ng  posture s  and s l ow l ocomot i on 
a . Stand i n g b i peda l l y  erect or  semi erect w h i l e  touc h i ng 
an obj ect w i th  the fore l i mbs  P l  
b .  Stand i n g  b i peda l l y  e rect o r  s em i erect w i t h  no s upport 
from the fore l i mbs P2 
c .  Wa l ki ng quad rupe dal ly  P l l  
d .  Wa l k i ng towa rd a bear ( o r  pe rson ) P l 2  
e .  Wal k i n g away from a bea r  ( or perso n )  P l 3 
f .  Wal k i ng  s t i ffl y ,  fo rel egs  l oc ked a t  the  knee P l 8  
g .  Rol l i ng ove r P33  
h .  Back i ng u p  P 34 
Acti v i ty Level  4 :  Rap i d  or  v i gorous act i v i ty ,  i nc l ud i ng  run n i ng ,  
j ump i ng ,  a nd c l i mbi ng 
a .  Runn i ng P l 9 
b .  Runn i ng toward a bea r ( or pers o n )  P20 
c .  Runn i ng away from a bea r ( o r  perso n )  P22 
d.  Ascendi n g  trees a nd othe r  objects  P24 
e .  Ascendi ng trees s l ow l y  P25  
f .  Ascend i ng trees  q u i ck ly  P26 
g .  Des cend i n g trees P27 
h .  Runn i ng a s ho rt di s ta nce , then wal k i ng q u i c k l y  P32 
i .  J umpi ng P 35 
37 
quadrupeda l l y  woul d  fal l  wi thin Activi ty Level  2 ,  wal king in Activi ty 
Level 3 ,  a nd c l imbing a nd running i n  Activity Level 4 .  Onl y c l imbing a nd 
run ning a re c l ear l y  differen tiated from the behaviors in  adj acent Activity 
Leve l s  according to  the data p re s e n ted in  Fig u re 3 . 1 .  Al though there is 
ove r l a p  i n  the ranges of  va l ue s  for  the behaviors i n  Activity Leve l s 1 ,  2 ,  
and 3 ,  the overl a p  i s  not g reat a nd there is no  overl a p  between behaviors 
i n  nonadjacent Activi ty Level s, between Activity Leve l s 1 and 3 ,  for 
exampl e. The refore the  dis tin ction between  behav i ors according  to 
Activity Level s was considered to be  j ustified . 
I I I .  RESULTS AND D ISC USS I ON 
Act i v i ty Level s 
Categor i e s  of  behav i o r  that  occurred w i th i n  each Act i v i ty Level  
w e re ran ked accord i ng to frequency of  occu r re nce for eac h bear  ( Tab l es 
3 . 2  and 3 . 3 ) .  Spearma n rank  order corre l at i ons  compared the Go ldru s h  
b ea rs wi th  each other and the Tremont  bears w i th  each other for each 
Act i v i ty Leve l . The correl at i o n  w i th i n each pai r  for Act i vi ty Leve l s 
1 a nd 2 a t  Go ldrush  and Tremon t  was 1 . 00 ( P <. 05 } .  The ran k  order  
corre l at i ons  for  Activ i ty Leve l  3 were . 90 ( P< . O l }  at  Go l d rush  a nd . 98 
( P< . OO l ) at  Tremon t  wi th o n ly  one  swi tch i n  order at  Go l d ru s h  a nd none 
a t  Tremont . T he ran k  order corre l at i ons  for Act i v i ty Leve l 4 were . 5 3 
( n . s. )  at  Go ldrush  and . 90 ( P < . 05 J  a t  Tremont .  Thus , the behavior 
c a tegory ranki ngs w i th i n pa i rs were v e ry s i mil a r  e s pec i a l l y  at Tremont . 
The rank i ngs be tween pairs  at  Gol d r u s h  a nd Tremont  were a l so 
s i m i l a r, though somewhat l es s  s o . The  on l y  d i fference i n  rankings  o f  
b e havior for Act i v i ty Level 1 between Go ldrush  a nd Tremon t  w a s  that 
TABLE  3 . 2  
FREQUENCY AND P ERCENT FOR CATEGOR I ES OF  C LASS A BEHAV I O RS 
( POSTURES  AND LOCOMOT I ON S )  W I T H I N  EACH ACT I V I TY 
L EVEL  AT GOLDRUSH 
Act i v- Freq . F req . 
i ty Bear  A Bear B 
1 Name o f  Behav i or Percent 'i' 
Ventra 1 l y i ng  2 492 7 5 . 7 0 2 289  
L a te ra 1 l y i n g  544 1 6 . 52 888 
Ly i ng i n  a tree 200 6 . 08 532  
Dor s a  1 1y i  n g  56 l .  70 2 0 0  
T o t a  1 3292 1 00 . 00 3909 
2 Standi n g q u a drupeda1 l y  1 965  69 . 7 1 2 2 3 5  
S i tt i ng down 696 24 . 69 697  
S i tt i ng u p  80 2 . 84 98 
S t an d i n g  i n  a tree 7 8  2 .  7 7  9 3  
To t a l  28 1 9 1 00 . 00 31 2 3  
3 Wa l k i ng q uadrupeda1 1 y  2 50 1  86 . 2 1 1 62 7  
Wa l k i n g tO\'I ard 1 92 6 . 62 1 31 
Stand i n g b i peda 1 1y  ( p 1 ) 95  3 . 2 7 66 
Stan d i n g  b i peda l 1 y  ( P 2 ) 7 9  2 .  7 2  57  
Wa l k i n g away 26 0 . 90 32 
\� a 1 k i ng s t i ff ly  7 0 . 24 1 
B ac k i n g  u p  1 0 . 03 2 
Ro 1 1  i ng  over  0 0 . 00 3 
Tota l  2 90 1  1 00 . 00 1 9 1 9  
4 Ascend i n g t rees 28 2 7 . 1 8  4 1  
De scend i ng trees 25 2 4 . 2 7 26 
Runn i ng toward 1 8  1 7 . 48 2 0  
Runn i n g a\-Jay l l  1 0 . 68 2 2  
Runn i n g  9 8 .  7 4  8 
Runn i ng ,  then wa l k i ng 6 5 . 83 40 
Jump i n g  6 5 . 83 4 
Tota l 1 03 1 00 . 00 1 6 1 
38 
Percent 
58 . 56 
22 . 72 
1 3 . 6 1 
5 .  1 1  
1 00 . 00 
7 1  . 57  
22 . 32 
3 . 1 3  
2 . 98 
1 00 . 0 0  
84 . 78 
6 . 82 
3 . 44 
2 . 97 
1 . 67  
0 . 05 
0 . 1 0  
0 . 1 6  
1 00 . 00 
2 5 . 47 
1 6 .  1 6  
1 2 . 42 
1 3 . 66 
4 . 97 
24 . 84 
2 . 48 
1 00 . 00 






TABL E  3 . 3  
FREQUENCY AND PERC ENT FOR CATEGOR I E S  O F  C LASS . A BEHAV IORS 
( POSTUR E S  AND LOCOMOT I ON S ) WITH I N  EACH ACT I V I TY 
LEVEL  AT TREtv'ONT 
Freq . Freq . 
Bear  C Bear  D 
Name o f  Behav i or { ¥ l Percent { ¥ )  
Latera 1 l y i n g 1 87 2  5 1  . 60 1 2 5 1  
Ventra l l y i ng 1 064 2 9 . 3 3 868 
Ly i n g i n  a tree 602 1 6 . 59 462 
Do rsa  1 l y i n g  90 2 . 48 99  
Tot a l  3268 1 00 . 00 2680 
Stand i ng q u a d rupeda l l y  1 352  6 1 . 40 1 55 1  
S i tt i n g  down 6 1 2 2 7 . 7 9 909 
S i tt i n g  u p  2 1 0 9 . 54 65  
Sta nd i n g i n  a tree 28 l .  2 7  2 9  
Tot a l  2 2 0 2  1 00 . 00 2 554 
Wa l k i n g  q u a d rupeda1 l y  1 368 90 . 66 1 896 
Stand i n g b i peda l 1 y  ( P l ) 8 1  5 . 37 1 1 6 
��a 1 k i ng toward 45  2 . 98 6 1  
\�a l k i n g  away 8 0 . 53 1 4  
St and i ng b i peda 1 l y  ( P 2 ) 7 0 . 46 9 
·wa l k i n g  s t i ffl y 0 0 . 00 l 
Ro l l i n g  o v e r  0 0 . 00 0 
B ac k i n g  u p  0 0 . 00 0 
To t a l  1 509  1 00 . 00 2097  
Ascend i ng trees 37 46 . 84 2 9  
Des cend i n g t rees 1 8  2 2 . 78 1 6  
Runn i n g ,  then  w a l k i n g  1 5  1 8 . 99 28 
Ru n n i n g  toward 6 7 . 59 1 6  
Runn i ng 2 2 . 53 8 
Runn i n g away 1 1 . 2 7  3 
Tot a l  7 9  1 00 . 00 1 00 
39 
Percent 
46 . 70 
32 . 3 9  
1 7 . 24 
3 . 69 
1 00 . 00 
60 . 7 3 
35 . 59  
2 . 5 5 
l .  1 4  
1 00 . 00 
90 . 4 1 
5 . 53 
2 .  9 1  
0 . 67 
0 . 43 
0 . 05 
0 . 00 
0 . 00 
1 00 . 00 
2 9 . 00 
1 6 . 00 
2 8 . 00 
1 6 . 00 
8 . 00 
3 . 00 
1 00 . 00 
40 
t he mos t  freq ue n t l y  occ u rr i n g b e ha v i or a t  Go l d r u s h  was Ve n t r a l  l y i ng 
( P7 ) , w h i l e  at T remo n t  i t  was L a t e r a l  l y i n g ( P8) . T h e re were n o  d i ffe ren c e s  
b etween r a n k i ngs  o f  p a i r s  w i t h i n Ac t i v i ty L e v e l  2 a t  Go l d r u s h  and T remo n t . 
T h e  r a n k i ngs w i t h i n Ac t i v i ty Lev e l  3 a t  Go l d r u s h  a n d  T remo n t  w e re s i mi l a r .  
W a l k i ng ( P l l }  w a s  r a n ked fi r s t  by a w i de ma r g i n  a t  b o t h  l oc a t i on s .  The 
r a n k i n g s  fo r A c t i v i ty Level  4 at both  l oc a t i on s  w e re a l s o  s i m i l a r .  
Gene ra l l y ,  howev e r ,  l oc a t i o n  o f  e n c l o s u re s  a c c o u n t s  fo r mo re o f  the 
v a r i a b i l i ty i n  ran k i n g s  o f  C l a s s  A behav i o r s  ( Po s t u r e s  and Locomot i on s } 
t ha n  i n d i v i d u a l  o r  gend e r  d i ffe re n c e s . 
E ffec t s  of the P re s en c e  o f  H umans 
How d i d the b e a r s  re s po nd to the o b s e rver ' s  p re s e nc e  o v e r  t i me ?  
W a s  t h e re a d i ffe rence between b e a r s  ke p t  a t  t he two l oc a t i o n s ? To a s s e s s  
th i s ,  t h e  hou r - l o n g  o bs e rv a t i on p e r i o d s  we re d i v i ded i n to 30 2 -m i n u te 
p e r i ods  and the d a ta were poo l ed fo r a l l  o f  t he sys tema t i c o b se rv a t i on 
s es s i o n s .  I n  t h i s way r a tes fo r eac h c a t e g o ry o f  beha v i o r and Ac t i v i ty 
L e v e l  p e r  2 - m i n u te p e r i o d w i t h i n  s e s s i o n s  co u l d  be determ i ned . The 
v a r i a b i l i ty i n  i n c re a s e  or d e c r e a s e  o f  rates  o f  b e h a v i o r w i t h i n  s es s i on s  
i s  i nd i c a te d  b y  the s i g n i fi c ance l ev e l  ( l i ne a r  r e g re s s i o n " r " te s t )  
a n d the deg ree o f  i nc re a s e  o r  d e c r e a s e  i s  i n d i c a ted by t h e  s l o pe . Bot h  
o f  t he s e  a re d e r i ved from l i near re g re s s i on a na l ys i s .  F i g u res 3 . 2  
t h ro u g h  3 . 7  s how the s c a t t e r  p l o t s  o f  Ac t i v i ty Leve l s l ,  2 ,  and 3 by 
2 -m i nute p e r i o d s  w i t h i n o bs e r v a t i o n s  fo r e a c h  bea r .  I t  c a n  b e  s een 
i n  T a b l e s 3 . 4  and 3 . 5  that fo r s l o p e s  o f  mo re t h a n  +/- 0 . 50 t he 
s i g n i f i c a n c e  l ev e l  was  P< . 00 1  w i t h  on l y  o ne e x c ep t i on .  
The data s how t h a t  no c a tego r i e s  o f  behav i o r o r  A c t i v i ty Lev e l s 
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F i g ure 3 . 2 . Ac t i v i ty l evel 1 fo r each 2 -m i n ute pe ri od wi th i n  
hour- l ong  observa t i on ses s i ons a t  Go l d ru sh . 
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F i g u re 3 . 3 .  Act i v i ty l eve l 1 fo r each  2 -m i n ute  peri od  wi t h i n  
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F i gure 3 . 4 .  Act i v i ty l evel 2 fo r each 2 -mi n ute peri od w i th i n  
hour- l ong  observat i o n  ses s i o n s  at Go l d ru s h . 
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F i g u re 3 . 7 .  Ac t i v i ty l ev e l  3 for each 2 -mi n ute pe r i od w i t h i n 
h o u r- l o nq obse rva t i on s e s s i ons a t  Tremo n t . 
4 3  
Sl ope 
0 . 00-
0 . 4 9 
0 . 50-
0 . 9 9 
1 . 00-
2 . 99 
TAGLE 3 . 4  
SLOPE D IRECTIONS  AND S I GN I F I CANCE  L E VELS  ( " r "  TEST ) DER I VED FROt·1 L I N EAR  REGRESS ION 
ANA LY S I S  OF RATES O F  BEHAV IORS AN D ACTI V I TY  LEVELS  AS  A FUNCT ION 
OF  2 -M I N UT E  PER I ODS W I T H I N  HO UR - LON G OBS ERVAT ION 
S ESS I ONS AT GOLDRUSH 
Bear  A Bea r  B 
-Act i v i ty 
( U  
Ac ti v i ty 
Level o r  S i gn i f i cance D i rect i on  Leve l or  S i gn i f i cance 
Behav i or Le ve l  { " r "  o f  Sl ope 13ehav i o r Leve 1 C ' r "  
C ode Numbe r tes t) --�J. Code N umbe r tes t} 
P3 < . 05 - P4 < . 0 5 
P 5 < . 0 5 - P l l < . 0 5  
F6 < . 0 5  - AL3 <; . 05 
024 < . 0 5  
0 2 9  < .  001 + F60 < . 00 1  
All  < , 0 1 
D i rect i on 
of  S l o pe 
( +/- ) 
+ 
..p. ..p. 
S l ope 
0 . 00-
0 . 49 
0 . 50 -
0 . 99 
1 . 00-
1 . 49  
I ABLE  3 . 5  
SLOPE D I RECT IONS AND S I GN I F ICANCE  LE VELS \' r ' '  TEST ) DER I VED FROt1 L IN EAR REGRES S I ON 
ANALYS I S  O F  RATE S  O F  BE HAV IORS  AN D ACT I V ITY LEVELS AS A FUNCT I ON OF 
2 -M I N UTE P E R IODS  W I TH I N HOUR - LONG OBS ERVAT I ON 
S ES S I ON S  AT TREMONT 
Bear  C Bear  D 
( � )  
t i v i ty Ac t i v i ty 
Leve l or S i gn i f i c ance  D i re c t i on  Leve l  or  S i gn i f i cance 
Behav i or Level  ( " r "  of  S l ope  Beha v i o r  Level  ( " r" 
Code Number t) ( +/ - )_ Code N umber __ ti!_ sJ:l __ - -- ·--· 
P4 < . 00 1  - P4 < . 05 
P l l < . 00 1  - S 3  < .  0 1  
P28 < . 00 1  + F36 . f37 , 
F 2  < . 0 1  - f38 < . 0 5  
F6 < . 05  - F49 < . 05 
F42 , F43, D24 < . 05 
F44 < . 0 1 - D29  < . 0 5  
D24 < . 001  - AL4 < . 05 
D29  < .  0 1  
D69 < . 05 
AL4 < . 0 1  
P 5  < .  001  - P 5  < . 00 1  
F6 < .  001  - P28 < . 00 1  
AL3 < . 00 1  - F6 < . 00 1  
P 3  < . 00 1  - P8 < . 00 1  
F l l < . 00 1  - P l l < . 00 1  
A L 3  < . 00 1  
D i rec t i o n  
o f  Sl ope 





S l ope 
1 .  50-
1 . 9 9  
2 . 00-
2 . 49 
2 . 50 -
2 . 99 
Act i v i ty 
Level or 






TABL E  3 . 5  ( Cont i nued ) 
Bear  C 
( '? ) 
Act i v i ty 
Bear  0 
( � )  
S i gn i f i c ance D i rect i on Leve l or  S i gn i f i cance D i re c t i on 
Level  ( " r "  o f  S l o pe Behav i o r  Leve l  ( " r "  o f  S l o pe 
test )  (-1-j- ) Code Number ( +/ - )  
< . 001  + P 3  < . 00 1  
< . 001  + 
< . 00 1  + F l l < . 00 1  
< . 00 1  - Al l < . 00 1  + 
F60 < . 00 1  + 
AL2 < . 00 1  
+':> 0"1 
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b ehavi ors  or  Act i v i ty Leve l s o f  the Tremon t  bears that i nc rea s ed mos t  
( i . e . , s l o pe>+0 . 50 )  w i th i n ses s i ons  were Act i vi ty Leve l 1 ,  Res t i ng  (F60 ) ,  
L ateral  l y i ng  (P8 ) ,  and  Lyi ng i n  a tree ( P2 8 ) . Act i vi ty Level 1 i nc l udes 
n ear l y a l l res t i n g  be havi ors and  t herefore refl ects the i nc rea ses  i n  rate s 
of  s pec i fi c  categor i es of  pos t u res  wh i ch are typ i ca l l y  used  for res t i n g . 
The  behavi ors  o r  Act i vi ty Leve l s that  d ec reased mo s t  a t  Tremo n t  ( i . e . , 
s l ope>- 0 . 50 )  were Ac t i vi ty Leve l s 2 and 3 ,  Loo k i ng ( F l l ) , S tand i ng 
quadru peda l l y  ( P3 ) , S n i ffi ng  obj ects (F6 ) , Wa l k i n g ( P l l ) ,  and S i tti ng  
w i th fore l i mbs to u ch i ng t he g round  ( P5 ) . Stand i ng  quadrupedal l y  ( P 3 ) , 
Look i ng  ( P l l ) ,  and  Sn i ffi ng o bj ects  ( F6 )  may i nd i cate vi g i l ance . Both  
s tand i ng  quad rupeda l l y  and l oo k i ng a re re l ated to  a nd typ i ca l l y  f o l l ow 
A l e rt i ng ( F l 2 ) , w h i c h  i s  a re sponse  to a s udden nove l s t i mu l us ,  and 
t hese  two behav i ors  at  t i mes  i nd i cate i ncompl ete hab i tuat i o n to a s t i mu l us .  
A l e rti ng , however ,  doe s not appear i n  Tab l es 3 . 4  and 3 . 5 beca use  at  
T remont  at  l ea s t  i t  occurred i n  res ponse  to the approach o f  the observer 
b efore the observa t i o n s  began . Once the bears had determ i ned the 
i dent i ty of  the observe r i t  d i d not occur aga i n u n l e s s  t he observer 
made .a s udden l o ud sound  o r  moved qu i c k l y  and unexpected l y .  Of course , 
a s udden s t i mu l u s  from a source other than the observer  dur i ng the 
o bservat i o n  cou l d a l so  e l i c i t  a l erti ng. F i gu re 3 . 8  s hows that a l erti ng , 
t hough  never occurr i ng  a t  h i gh rate s , genera l l y  decreased from 1 97 1  
t o  1 97 3 .  The decrease was probab l y  due to a decrease i n  react iv i ty 
r e l ated to mat u ra t i on . 
The bears a t  Go l drush  apparent ly  exh i b i ted some reac t iv i ty to 
t he observe r but  l es s  ( s l opes>+/ -0 . 50 and <+/-0 . 99) than  t hose  a t  
T remo nt  ( s l opes>+/-0 . 50 a n d  <+/- 2 . 99 ) . Bear  A • s Act iv i ty Level 1 
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Res t i n g  ( F60 }  i nc reased . Al l were wi th i n the range o f  s l opes  o f  +/ -0 . 50 
t o  +j-0 . 99 .  The bears a t  Go l drus h were apparent l y  much more accus tomed 
to peop l e  l ook i ng  a t  t hem . 
O t her behav i ors a t  Go l drus h and  Tremon t  i nc reased o r  dec reased,  
but not dramat i ca l l y. and  s ome w h i c h  were expected to i nc rease  o r  d ec rease  
s i gn i fi cant ly  ( i . e . , s i gn i fi cance  l evel < . 05 ) , Pac i ng ( F5 1 ) ,  for  examp l e ,  
d i d not . The rates o f  some behav i ors  d i d not change s i gn i f i cant ly  o r  
were s i gn i fi cant b u t  a t  P> . OOl  l eve l  bec ause  t h e  behav i ors occurred 
a t  rates that were too l ow .  
The patterns o f  i nc rease  and  decrease  o f  behavi ors  may have been 
i n fl uenced by or  re l ated to factors other  than  the presence o f  the 
o bserver : cons i s ta n t  c ha n ges i n  temperature or  ang l e o f  the  s u n  wi th i n 
o bserv at i ons , for examp l e .  Contra di ct i ng th i s hypo thes i s , howeve r , 
i s  t he fact that the  bears a t  Go l drus h were exposed more d i rect ly  to 
t he s un and  t he effects o f  c l i ma te , due to the absence of trees i n  the i r 
e nc l os ure , yet thei r behav i or d i d not  c hange as  drama ti ca l l y  as that  
of  t he bea rs at  Tremont . 
Act i v i ty Level  1 i nc l udes t he pos tures of  the bears requ i ri n g 
t he l ea s t  ene rgy . At  Tremont  mos t  behavi o rs i n  t h i s group  o f  pos tures 
i ncreased duri n g  observat i on  se s s i ons . Comp l ement i ng  t h i s pattern a t  
T remont i s  the decrease o f  s ome h i gher  energy pos tures ( i n  Act i v i ty 
Leve l s  2 and  3 )  and  l ocomot i ons  ( i n  Acti v i ty Level  3 and 4 )  from the 
b eg i nn i ng to end o f  observat i on  sess i on s  ( Fi gures  3 . 2  t hrou g h  3 . 7 ,  pages 
4 1 , 42 , and  43) . The  bears at Tremon t  became l es s  acti ve  as  t i me wi t h i n 
s e s s i ons p rogressed but  a t  Go l drus h there were few s i gn i fi cant  i ncreases  
or  dec reases i n  rates . There fore the bears at  Tremon t  a ppeared to be  
more d i s tu rbed than the be ars at Go l dru s h  by the arri va l  and presence 
of the observe r .  However , they a ppeared to hab i tu ate the ob serve r ' s 
p resence rather ra p i d l y  as  s hown by the i nc rease i n  rates of mos t  
u re l axed 11 beha v i ors  ( i . e . , behav i or requ i r i ng re l ati ve ly  l es s  e nergy ) 
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a nd the dec rease i n  rates of some behav i o rs req u i r i ng re l at i ve ly  more 
e nergy dur i ng observati on ses s i on s . The behav i o r of  the bears at Go l drus h 
w a s  not d i sturbed nea r ly  as  much by t he presence of  the obse rve r .  
Several  factors  proba b l y  contri buted to th i s .  The i r enc l o s u re wa s much 
l arger than at Tremo nt and was encl osed by two concentri c fences . The 
i n ner one was a s tandard e l ectri fi ed fence wh i c h effect i ve l y  kept the 
b ears  from es ca p i ng .  The second was  a c hes t- hi gh cha i n l i n k  fence a bout 
o ne meter outs i de the f i rst  and  was des i gned to keep t he v i s i tors from 
a pproach i ng  the bea rs too c l o se l y .  A t  T remont t here was a s i n g le  fence 
c o ns i sti ng  of 2 . 5  meters of cha i n- l i n k fenc i ng topped by 1 . 3 meters 
of s heet meta l ( Chapter  2 ) , whi c h  ke pt  the bears from c l i mb i ng out of 
t he enc l osure .  T h i s permi tted bears  a nd pe op l e to approach eac h other 
c l ose ly  s hort of contact .  Dur i n g  the temporary a bsence of t he careta ke r  
i n  t he Fa l l  of  1 972  t he author was respons i b l e  for the care of  t h e  bears 
and entered t he enc l os u re fo r ma i n tenance of  the enc l os ure , feed i n g , 
test i ng , and c l ose  i nteracti o n  w i t h  the bea rs . Therea fter t he bears 
a s soc i a ted the observ er  wi t h  foo d ,  but i t  i s  not known whether thi s 
a ffected t he rate o f  hab i tua t i on  dur i ng  observat i ons . The bears were 
near ly  a l ways fed befo re observa t i ons  took p l ace i n  o rde r to m i n i mi ze  
t he food a s soc i a t i on o f  the  observer .  
The ol fac tory , v i s u a l , a nd audi tory s t i mu l i produced by acti v i t i es 
o f  peop l e  w i thout quest i on affected the acti v i t i es of bo th  sets of bears . 
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H owever , t he re l at i ve  effect of  the observer o n  the bears  a t  Go l drus h  
was  l es s  because  t h e  env i ronment  was r i c h  i n  unusual  s t i mu l i :  park 
v i s i to rs pass i ng by , workmen construct i ng  and  repa i ri ng bui l d i ngs , cra ft 
peop l e s ha p i n g  the i r wares , farm a n i ma l s mov i ng a bo ut , and  restored 
ra i l way t ra i n s  and a s te am-dr i v e n  l umber m i l l  wh i s t l i ng and b l ow i n g  
smo ke . I n  fac t  so  much was go i ng o n  dur i ng a typ i cal  day of  the touri s t  
s eason  that the bears may have hab i tuated part i a l l y  t o  s t i mu l a t i on from 
o uts i de the e nc l os ure genera l l y .  The advantage of  s t i mu l a t i o n  that 
d i stract s a ttent i o n  from the observer but wh i ch  d i sturbs mi nimal l y  the 
behav i or of the observed has been d i scus sed by Bar l ow ( 1 96 8 ) . F i s h  
h e  was observ i ng i n  an aquari um were obv i ous l y  atte nd i n g  to h i s movements . 
T h i s was apparent when they s udde n l y  and  for l on g  peri ods " froze " i n  
o ne pos i t i on . He s o l ved the prob l em by i ntroduc i ng a second , l es s  d i s tu rbabl e , 
s pec i es of  f i s h  i n  a p hys i ca l l y  separa ted  a rea  of  t he tank . The constant  
mot i on o f  the i ntroduced fi s h  a pparent l y  hel ped habi tuate the fi sh  
b e i n g observed to the mot i ons  of  the observer a s  we l l ,  and  the i r be ha v i o r  
f rom then o n  a ppeared to  b e  mi n i ma l l y  d i s turbed by hi m .  Barl ow ca l l ed 
t he second fi s h  spec i es a " d i ther . " S im i l ar ly , a t  Go l drush  the conti n u i ty 
o f  the bears 1 be hav i or usual l y  appeared to be u nbro ken by outs i de events . 
At Tremont  care had been taken  to i so l ate the bears from the 
e ffects  of human act i v i ty .  The e nc l o s ure w a s  h i dden i n  a heav i l y  wooded 
a rea wh i ch cou l d  o n l y  be approached  by ford i n g  a s tream , wa l k i ng al o ng  
a n  unmarked pa th , and  t hen  openi ng  o r  c l i mb i ng o ver  a padl o c ked fence 
gate w i th an attached s i gn ma rked 1 1  Keep  o ut--Autho r i z ed Personnel  O n l y "  
and  another sayi ng  " Re search i n  Progre ss . "  T h e  e nc l o sure was not v i s i ted 
f req uent ly  by peop l e who we re not  s tudyi ng  the bears . Thus , the bears 
we re not as  accus tomed to human act i v i ty a s  the  bears a t  Go l drush . I n  
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s p i te of  t h i s they seemed to hab i tuate rap i d l y  to the p resence of  humans  
b e fo re and duri n g  t he  peri od  of  the o bservat i on ses s i on .  Whether t hey 
hab i tuated from one observat i on s e s s i on to the next i s  addres sed be l ow .  
F i g ure 3 . 9 i ndi cates that  at  Go l drus h rates fo r res pond i n g to 
t he observer  dur i ng  1 97 1 , 1 97 2 , and 1 97 3 ,  by Looki ng ( F l l ) at h i m ,  
S n i ff i ng  ( F6 ) h i m ,  and perfo rm i n g  other behavi ors l i sted i n  Tab l e  3 . 6  
a nd Tab l e  3 . 7  were rough ly  the i nverse of  respond i ng to peop l e o ther 
t han the observer ( F i g ure 3 .  1 0 ) . These rates were re l ated to the per i od  
of  t he tour i s t seaso n .  General l y i n  1 97 2 , when  Go l d rus h was c l osed  
to  the p ub l i c  from October to May the  bears res ponded to the observe r .  
When i t  was o pe n  t hey res ponded t o  peo p l e o t h e r  than t h e  observe r .  
F i gure 3 . 1 1  s hows t he month l y  rate of  attend i ng t o  the obs erver by b l ac k  
bears a t  Tremont . Un l i ke Go l drus h thi s pattern i nd i cates habi tuati on 
o f  the o bserver  across  ses s i ons , s i nc2 c he rate decreases ra the r  
s harp l y  after a n  i n i ti a l l y h i gh ra te of attend i ng to the o bserve r .  Al s o , 
t here ap pears to be a recove ry effect when o bservat i ons  were res umed 
a fter be i ng s us pe nded for mo re t ha n  a month ( December , 1 97 2 ) .  Th i s 
p a ttern fi ts t he c l a s s i ca l  descr i p t i o n  o f  hab i tuati on : { 1 )  res ponse  
rates decrease w i th i n s es s i ons ; (2 )  overal l res ponse rates decrease 
b etween ses s i ons  a l t hough  there i s  a s pontaneous recovery of  res ponse  
f rom the  end of  o ne sess i on to the begi n n i ng o f  the  next . 
At T remont the i nc rease  i n  Act i v i ty Leve l  1 behav i ors ( those 
requ i r i ng the l east  energy ) and the decrease i n  rates of behav i o r  from 
ot her act i v i ty l eve l s duri ng observati on ses s i ons mi ght be accounted 
for by two con tra ry exp l anat i ons : e i ther  the bea rs w i t hdrew from peop l e 
i nto a q u i escent but a l ert s tate or  they hab i tuated and responded 
p rogre s s i ve ly  l es s  to t he i r p resence . 
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TJlBLE  3 . 6  
FREQUENCY AND PERC ENT O F  CLASS C B E HA VIORS  ( FUNCT IONS  . . .  ) D I RECTED  
AT THE  OBSERVER ( 024 ) BY  B LACK B EARS AT 
GO LDRUSH 
Freq . 
Name o f  Category Bear  A 
Loo k i n g  7 3  
Sn i ff i ng and  l oo k i n g  1 2  
S n i ff i ng  6 
Pac i ng 8 
A 1 e rt i n g  4 
Other 1 1  
TABLE  3 . 7  
Percent 
64 . 00 
1 0 . 62 
5 . 3 1 
7 . 08 
3 . 54 
9 . 45 
F req . 
Bea r B 








7 7 . 78 
7 . 94 
6 . 35 
0 . 00 
2 . 65 
6 . 28 
FREQUENCY AN D PERCENT OF CLASS C BEHAV I ORS ( FUNCT IONS . . .  ) D I R ECTED 
AT THE OBSERVE R  ( D 2 4 )  BY B LACK BEARS AT TRE��ONT 
Freq . F req . 
Name o f  C Bear  C Perce n t  Bear  0 Percen t  
Loo k i ng 1 76 8 5 . 44 1 1 5  64 . 6 1  
Threaten i ng 4 1 .  94 37  20 . 79 
S n i ff i ng and  1 oo k i  ng  1 2  5 . 83 7 3 . 93 
Pac i ng 1 0 . 49 6 3 . 37 
Pawi n g  object 1 0 . 49 3 1 . 69 
Other 1 2  5 .  81  1 0  5 . 61 
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T he second exp l ana t i on i s  more l i ke l y , f o r  a v ar i ety of  reasons .  For 
e xampl e ,  Rest i ng  ( F60 ) , a behav i or that was  u sua l l y  i nterpreted a s  s l ee p i ng 
( s l ee p i n g  i s  a p hys i o l o g i ca l  s ta te that c annot read i l y  be determ i ned 
by behav i oral observat i on  and there fo re was not used as a ca tegory ) , 
a nd pos tures wh i c h  were i dent i fi ed p r i mar i l y  a s  res t i n g , name l y  Lateral 
l y i n g ( P8 )  or Ly i n g i n  a tre e  ( P2 8 ) , i ncreased  dur i ng s e s s i ons . Re s t i n g  
( wh i c h  i nc l udes s l eep i n g )  i s  un l i ke l y  to occur  i f  a n  an i mal  fee l s  threatened 
or d i s turbed . O n  the other  hand behav i o rs wh i c h are l i ke l y  i nd i cators 
of arousa l  or a l arm decreased duri n g  s es s i on s . Exampl es  are Sn i ffi ng 
o bj ects  ( F6 ) , Loo k i n g  ( F l l ) ,  Huffi n g  ( S3 ) , a threat sound , and B i ti n g  
o ther ( F49 )  ( Tab l e 3 . 5 ,  page 45 ) . 
Another i n d i cati on o f  habi tuat i on to the observe r ' s  presence 
w a s  a gradua l  return to the performance of  behav i o rs that were occurr i n g 
w hen the o bserver fi rs t arri ved b u t  before the bears responded to h i s 
p re sence . The o b se rver  co u l d  determi ne  the bears ' fi rs t overt re sponse  
to  hi s pres ence  because  they s udde n l y  became a l e rt ( F i gure 3 .  1 2 )  or 
at l ea s t  l oo ked toward the o bserver and frequen t ly  ra n or  wal ked q u i c k ly  
t o  another p l ace i n  the enc l os ure--e i ther  f at·ther away from t he  a pproach­
i n g observer  or to the base of a tree ( F i gure 3 . 1 2 ) . I f  the bears 
a pproac hed a tree they e i ther Stood q uadru peda l l y  ( P 3 )  at  the base of 
i t  l ook i ng  toward the observe r ,  S tood b i peda l l y  touc h i n g  the tree w i th  
t he front paw ( P l ) ,  S tood b i peda l l y  w i tho ut touch i ng any object  w i th 
t he front paw 1 ? 2 ) , o r ,  when e s pec i a l l y  a l a rmed , they c l i mbed the  tre e . 
He i ght  c l i mbed >va s  an i nd i cati on o f  degree o f  a l arm .  O n  two occas i ons 
w hen dogs  were brou ght to the enc l os ure , the bea rs c l i mbed very h i gh , 
a ref l ect i on of  the i r extreme anti pa thy for dogs . The  cubs  s pent  mos t  
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F i gure 3 . 1 2 .  Be ar C a l e rt i ng ( Fl 2 )  at Tremont . (When al ert i ng the bear ' s  
muzz l e  i s  typ i cal ly poi nted down and the face and ears 
a re po i nted towards the s t i mul us . )  
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o f  t hei r t i me res t i ng  i n  trees when peop l e were present at  the enc l os ure 
e s pec i a l l y  duri ng  the fi rs t two or  t hree months after i ntroducti on .  
A s i mi l ar use  o f  trees was noted i n  wi l d  bears i n  the present s tudy 
and  by Herrero ( unpub l i s hed man uscri pt ) . 
At any po i nt i n  the occurrence o f  these sequences of  be hav i o r 
t he bears cou l d  apparent ly  recogn i ze the o bserver and i mmed i ate ly  
" re l axed . "  Ka uffman ( 1 962 ) has  descri bed a s i m i l ar pattern o f  a l ert 
response  to a l a rm i ng  s t i mu l i fo l l owed by rel axati on i n  coat i s  ( N as ua 
n a r i ca ) , another semi a rborea l  spec i es of  Carn i vora . Often t he bears 
approached the o bs e rver or conti n ued behav i ng as  they had before 
not i c i n g the the o bserver • s  presence . S i nce t he observer was often 
a b l e  to see for a moment  what the bears were do i ng before becomi ng a l ert , 
i t  was poss i b l e  to compare behav i o rs subseq uent to recogn i t i o n to 
t hose  preced i n g i t .  U s ua l l y  t he behav i o r had returned to i ts " und i s turbed" 
s tate before t he observati on se s s i on was comp l eted . I f ,  fo r examp l e ,  
t he beha v i or occurr i ng before t he bears recogn i zed the presence of the 
o b server was rest i ng ,  t he bears gradua l ly  returned to rest i ng . Or , 
i f  t hey had been fo rag i ng or  p l ayi ng , they returned to t hese acti v i t i es .  
Among  C l a s s  A behav i o rs ( Po s tures and Locomot i ons ) a t  Tremont  
two behav i o rs wh i c h  i nd i cate res t i ng ( a nd s l eep i ng ) i ncreased : Late ra l 
l y i ng ( P8 )  and Ly i n g i n  a tree ( P28 ) . Another res ti ng behav i o r ,  Ventral  
l y i n g  ( P7 ) , d i d not change s i gn i f i cant ly . Th i s ,  un l i ke other res t i ng 
pos ture s , was a l so  a s s umed freq uently when eat i ng or exp l or i ng  and 
man i pu l at i ng objects . 
Stand i ng quadri peda l l y  ( P3 ) , S i tt i ng erect or semi erect ( P4 ) , 
a nd S i tt i ng w i th  fo rel i mbs touch i ng the ground ( P5 ) , a l l of  wh i c h may 
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i nd i cate moderate aro u sa l , dec reased  s i gn i fi cantly  ( l i near  re gre s s i o n  
" r" te s t ,  P< . OOl ) dur i n g  ses s i on s  a t  T remont . The ra te of  dec rease  
for these pos tures i s  s i m i l a r to  that fo r Acti v i ty Leve l 2 under wh i c h  
head i n g  t hey fal l ( Ta b l e 3 . 5 ,  page 45 ) .  
Behav i ors  i n  C l a s s  A ( Po s tures and Locomot i on s ) t hat p redomi nated 
i n  respo n s e  to the observer  a re de scri bed bel ow , wh i l e  behav i or s  
i n  C l as s C a nd  C l a s s  B that occu rred i n  re s ponse  to th e observe r are 
s hown i n  Tab l e s  3 . 6  ( p a ge 54 ) ,  3 . 7 ( page  54 ) , 3 . 8  and 3 . 9, and a re d i scu s sed 
be l ow .  Stand i n g  qu adrupeda l l y  ( P3 )  was t he mo st  common posture for 
both  bears at Go l drush  when attend i ng  to the observer , wh i l e  Lyi ng i n  
a t ree ( P28 )  was mo s t  common fo r Bear  C and S i tti n g  down ( P5 )  wa s mos t  
c ommon fo r B e a r  D .  
Voca l i z a t i o n s  ( Ta b l e s  3 . 8  a nd  3 . 9 ) were rare l y  d i rec ted towa rds 
t he obs erver  ( o r  towards  each othe r )  at  Go l drus h ,  but at  Tremont Bea r 
D threat-voca l i ze d  and Bear C ,  t he o n l y  bear who occas i on a l ly  grunted 
a t  h i g h rates , grunted mo re whi l e  or i ented towards the observer  t ha n  
towa rds any other d i scern i b l e  obj e c t  i n  the e nv i ro nme n t  (Tab l e  3 . 1 0 ) . 
Gr unt i n g  may functi o n  a s  an  a l a rm and/or " contact " voca l i z a t i on between  
mother and  cubs  ( persona l  observ at i on )  but  i ts purpose  when  or i ented 
towa rds the observer was not i mmed i ate l y  a pparent .  I t  d i d  not  occur  
i n  t he behav i ora l  or  s i tuati o na l  co ntext of  threat . Perhaps  s he was 
a ctua l l y  attempt i ng to voc a l l y  " co n tact"  the observer . 
A l l fou r  bea rs l oo ked  ( F l l ) at the obse rve r mo re often than  t hey 
di rected other  C l a s s  C beh avi ors t o  h i m  ( Ta b l e s  3 . 6  and 3 . 7 , pages 5 4 ) . 
The combi ned category ,  Sn i ff i ng and l ooki ng  ( F l O )  at  t he o bs e rve r,  ranke d  
second  i n  freque ncy of  occ u rrenc e for th ree of  the bea rs , wh i l e  t h reate n i n g  
TABL E 3 . 8  
FREQUENCY AND PERCENT O F  CLASS B B E HAV IORS ( SOUNDS } D I RECTED 
TOWARDS THE O BSERVER ( F24 ) BY B LACK B EARS AT GOLDR USH 
Freq . Freq . 
N ame o f  Sound Bear A Percent Bear B 
Pan t i n g  5 8 3 . 33 0 
S l app i n g  1 1 6 . 67 1 
Huffi n g  0 0 . 00 1 
Tota l 6 1 00 . 00 2 
TABL E  3 . 9  
FREQUENCY AND PERCENT O F  C LASS B BEHA V IORS ( SO UNDS ) D I R ECTED 
TOWARDS THE O BSER VER � 2� BY B LACK B EARS AT T REMONT 
Freq . F req . 
N ame of Sound Bear C Percent Bear D 
( ¥ � )  
Grun t i n g  4 1  87 . 2 3  1 
Pan t i ng 4 8 .  5 1  1 8  
S l a pp i ng  1 2 . 1 3  3 
Snort i n g  0 0 . 00 3 
Huff i n g  1 0 . 00 1 
Moa n i ng 1 2 . 1 3  0 
S l ap/huff 0 0 . 00 1 
S l a p/ hu ff-j aw-po p 0 0 . 00 1 
S l ap/pant  0 0 . 00 1 
S i gh 0 0 . 00 1 
H uff- j aw- pop 0 0 . 00 1 
Be l l ow 0 0 . 00 1 
Tota l 48 1 00 . 00 T/ - '-
6 1  
Percent  
0 . 00 
50 . 00 
50 . 00 
1 00 . 00 
Pe rcent  
3 . 1 3  
56 . 25 
9 . 38 
9 . 38 
3 . 1 3  
0 . 00 
3 . 1 3  
3 . 1 3  
3 . 1 3  
3 . 1 3  
3 . 1 3 
3 . 1 3  
1 00 . 00 
TABLE  3 . 1 0  
OBJECTS FACED  BY BEAR C AT TREMONT WH I L E  PERFORM ING  
THE  GRUN T I N G  ( 57 )  VOCAL I ZAT ION 
Name o f  
o bj ec t  Freq . Percent 
Obs erver 41 32 . 3  
Unknown 2 9  22 . 8  
Ground 1 5  1 1 . 8 
Other bear 1 4  1 1 . 0 
Tree  8 6 . 3  
Fence 4 3 .  1 
C hest 3 2 . 4  
Othe r 1 3  1 0 . 3 
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t he o bserver  ran ked second fo r Bear D .  Sn i ffi n g  t he observer ran ked 
t h i rd for three of  t he bears . The bears at  Tremo nt  d i rected two to 
four t i mes as much of t he i r behav i o r toward t he o bserver as d i d those 
at Go l drus h .  
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Bear D freq uent l y  threatened the observe r ,  al though  th i s i s  not  
c l ear from t he sys temat i c observat i on data , s i nce the  threats usua l ly  
ceased  before observat i ons were begun . Bear D ave raged one t h reat towards 
t he observer i n  every 2 - 1 / 2  sys temat i c o bse rvat i on ses s i ons . Th i s nea r ly  
a l ways cons i s ted  of  offens i ve threa t ,  wh i c h  i nc l uded e l ements such  
as  s tand i n g  b i peda l l y ,  s l app i ng  the fence , huffi n g , pan t i n g ,  and  j aw­
popp i ng  ( Jordan , 1 976 ) . Threaten i ng  behav i o r by t hese  bears towa rds 
h umans has been d i s cu s sed by Jordan ( 1 976 ) and Pru i tt ( 1 97 4 ) . 
There was , i n  s ummary , e v i dence of  react i v i ty to the observer  
a t  both Go l d rus h and Tremont . A t  Tremont  the res ponse to  the observer  
was  ev i dent from the decay w i t h i n s e s s i ons  of  certai n re sponses  that 
i nd i cated moderate to h i gh a rousa l  and the i ncrease w i t h i n  se s s i o n s  
of  some behav i ors that  i nd i cated l ow arousa l .  Th i s i nd i cated repea ted 
hab i tuati on  to t he observer dur i ng  eac h ses s i on . There was a l so 
e v i dence of  an  hab i tuat i on effect from ses s i on to ses s i on duri ng  t he 
two yea rs of observat i o n . The comb i na t i o n  of  recovery of  res ponse from 
se s s i on to ses s i on fo l l owed i n  each case by decay of res ponse , and an 
o veral l decreas e  i n  rate of re s ponse  acros s  s e s s i ons fi ts t he c l a s s i c  
descr i pt i on of hab i tua t i on ( He i l i gen berg , 1 97 7 ) .  The re l a t i ve l ac k  
o f  hab i tuat i on at Go l drus h may b e  attri buted t o  t he muc h l ower l eve l  
o f  s t i mu l ati on  from outs i de the enc l os ure at Tremont  than  at Go l d rus h .  
T herefore the re l at i ve amount  of  s t i mu l at i on  from the observer was 
m uch  greater at Tremont . 
C HAPTER 4 
S OC IAL I NVEST I GAT ION AND BODY CONTACT BEHAV IOR 
I .  I NTRODUCTI ON 
Stud i es of d i verse  mamma l i a n  s pe c i e s , i nc l ud i ng l i on s  ( Pa n thera 
l eo )  ( Sc ha l l er ,  1 97 2 ) , horse s  ( Equus caba l l us )  ( Ha fez , W i l l i ams , and 
W i erz bows ki , 1 96 9 ) , p i gs (Sus s c rofa )  ( Hafez and  S i gno re t ,  1 96 9 ) , and 
c hi mpanzees ( Pa n  t rogl odytes )  ( Va n  Lawi c k-Goodal l ,  1 97 1 ) have s hown 
t ha t  soci a l  s n i ffi n g , l i ck i ng , and body contact can  funct i o n  i n  three 
poss i bl y  overl app i n g  ways : ( 1 )  ma i nta i ni n g  group  cohes i on and  fri end ly  
rel at i ons , ( 2 }  soc i al  groomi n g , a nd/ o r  ( 3 )  seek i ng tactual , ol factory , 
and  gustatory s t i mul at i on from a conspec i f i c .  A goal of  t he p resent study 
was to  dete rmi ne  wh i ch of  these  we re c haracte ri s t i c  of b l ack  bears . 
I I .  RESULTS  
I n  sys temat i c observat i ons  s n i ffi n g  a nothe r  bear  ( F46 } occurred 
at l ow rates for a l l four bears ( < l  percent )  duri n g  a l l months of the  
year  (Tab l e 4 .  1 ) .  I t  ranked seventeenth  out  o f  45 behav i or categor i es 
f o r  Bea r s  A a nd B comb i ned a nd thi r teenth o ut o f  48 fo r Bears C and 
D combi ned (Append i x  A- -C l as s  C behav i ors ) . L i ck i n g a no t her  bear 
( F47 ) occu rred even l es s  freq uent ly  ( Tab l e 4 . 2  and  4 . 3 ) . I t  was ranked 
l a s t  o f  a l l C l ass  C behav i ors at Gol drus h and was ranked t h i rty- s i xth  
o u t o f  45 a t  Tremon t  ( Appendi x  A ) . I n  two yea rs of  systema t i c observ at i ons 
at Go l drus h ,  the  mal e  was observed  l i c ki ng  the  fema l e on l y  once . He 
was , however , observed l i ck i n g  the fema l e  duri n g  nonsys temati c  observa ti ons  
on  s everal  occa s i on s , p r ima r i l y  dur i n g  the  mati ng season  o f  1 97 3 .  T h e  
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1 1  
1 2  
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1 0  
1 1  
1 2  
Tota l 
Tab l e  4 . 1  
THE BEARS ' RATES O F  SN I FF IN G  OTHER BEAR  ( F46 ) P E R  MONTH IN 1 97 1 , 1 97 2 , AND 1 9 7 3  
AT GOLORUSH AN D TREMONT 
Beur  A B ear  B Bea r C 
-·-·· ···i:!1 _______ _ ( �J ) ( '1' ) 
Perce-nt-rreq . To-taT 
- -�---�--·---
Percent F req . Total  Percent Freq . Tota l Percent 
0 . 0  0 4 7 7  0 . 0  0 4 7 9  
0 .  1 1 899 0 . 5  4 88B 
0 . 6 4 7 2 1  0 .  1 l 7 2 3  
0 . 7  6 85 1  0 . 2  2 844 1 . 1 2 1 85 0 . 0  
1 . 0 6 598 0 . 8  5 600 0 . 8  2 2 54 0 . 4  
J . 8  5 599 1 . 0 6 591  0 . 3 1 377  0 . 8  
0 . 5  22  4 1 4 5  0 . 4  1 8  4 1 2 5  0 . 6  5 8 1 6 0 . 5  
- - - - - - 1 . 2 7 594 0 . 7  
- - - - .. - 0 . 5 2 443  0 . 4  
- - - - - - 0 . 0  0 360 0 . 6  
0 . 4  l 239  0 . 0  0 239 0 . 0  0 349 0 . 0  
0 . 4  3 7 1 8 0 . 3  2 7 1 4 0 . 4  2 4 6 5  0 . 0  
0 . 5  3 59 1  0 . 3  2 585 1 . 0 6 594 0 . 2  
1 . 5 1 1  7 1 5 0 .  1 1 7 1 0  0 . 3  2 699  1 . 0 
1 . 1 8 7 1 7 0 . 7  5 7 1 1 0 . 0  0 698 0 . 4  
1 . 2 9 740 0 . 3  2 7 38 0 . 0  0 73 1  0 . 0  
0 . 5  2 369 0 . 3  1 367 0 . 5  3 622  0 . 0  
0 . 0  0 240 0 . 4  1 240 0 . 0  0 240 0 . 0  
0 . 8  37  4526 0 . 3  1 4  45 1 4 0 . 4  2 2  5 7 9 5  0 . 3  
Bear  D 
('il ) 
Freq . Total 
0 1 86 
l 2 52 
3 3 76  
4 8 1 4 
4 5 92 
2 480 
2 3 58 
0 3 6 1  
0 480 
1 5 9 5  
7 686  
3 7 1 5 
0 7 3 1  
0 6 2 2  
0 240  
1 9  5860 
C"\ 
(JI 
Tab l e 4 . 1  ( C ont i n ued ) 
Bear  A Bear  B 
( o" )  ( '? ) 
Month Percent Freq . Total Vercent  Freq :-TaTar P-ercent 
( 1 973 ) 
1 - - - - - - 0 . 8  
2 - - - - - - 0 . 0  
3 2 . 5  6 238 0 . 8  2 2 38 5 . 9  
4 - - - - - - 3 . 3 
5 - - - - - - 6 . 3  
6 
7 0 . 0  0 66 0 . 0  0 6 5  
Tota l 2 . 0  6 304 0 . 7  2 303 3 . 8  
B e a r  C 
( 'f )  
Freq . To tal Pe rcent  
1 1 1 9 0 . 0  
0 1 20 0 . 0  
9 1 53 0 . 0  
7 2 1 5 0 . 9  
1 6  2 56 3 .  1 
33 863  1 . 1 
Bear  D 







1 0  
Total  
1 20 
1 1 9  
1 63 





TABLE  4 . 2  
FREQUENCY AND P E RCENTAGE O F  SOC I ALLY-L I CKED BODY PART S  
A T  GOLDRUSH  
N ame of 
rt 
a Other- bear  
Tota l  
Freq . 
Bea r  A 
1 
aU nd i ffe ren t i a ted . 
Percent 
1 00 . 00 
1 00 . 00 
TABLE  4 . 3  
Freq . 
Bear B 
FREQUENCY  AND P E RCENTAGE O F  SOC I ALLY-L I C KED  BODY PARTS 
AT T REMONT 
i lame of F req . Freq . 
body part B e a r  C Percent B ea r  D 
? 0 i-
0 ther- be a fl 1 1 6 . 67 2 
Ear  0 0 . 00 3 
11uzz 1 e  2 33 . 33 0 
Eye 1 1 6 . 6 7 0 
Head ( genera l ) 1 1 6 . 67 0 
Nec k 1 1 6 . 67 0 
Total  6 1 00 . 00 5 




40 . 00 
60 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
1 00 . 00 
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fema l e  was neve r  observed  l i c ki ng  t he ma l e  duri n g  sys temat i c  observa t i ons . 
S i mi l ar ly , Bear C and Bear 0 l i c ked each other and  the cubs on l y  6 and 
5 t i mes re specti ve l y .  Actua l l y  l i c k i ng may have occu rred somewhat more 
o ften dur i ng  sys temat i c observat i ons  than the data i nd i cate s i nce i t  
c an occur  very rap i d l y  and may be obs cured by other  parts o f  the body , 
t hereby maki ng  observati on d i ffi c u l t .  Some soc i a l  l i c k i ng  may have 
been mi s ta ken l y  recorded as soc i al sn i ff i n g .  Even cons i deri n g  t hi s ,  
t he rate observed i s  l ow .  
I n  o rder to be s t  i nterpret Tab l e 4 . 4  and 4 . 5  i n  wh i ch  Sn i ff i n g  
o ther ( F46 ) i s  re l ated t o  body part s n i ffed , i t  i s  nece s s a ry t o  s ubtract 
t he undi fferent i ated Other- bea r ( 029 )  category from the tota l . ( I n 
t he Other- bear ( 0 2 9 )  category the bear  was the object  o f  the behav i o r 
b ut the parti c u l ar  body part was not  determi ned . ) Th i s  permi ts a 
c ompari so n of the rates of  s n i ffi ng o f  part i cu l ar body parts . Al so , 
i f  p art i cu l ar  parts o f  the body are grouped i n to body reg i o ns, compari son  
i s  e as i e r .  Therefo re , t he  neck and  the parts o f  t he  head were added 
together  as were rump/ta i l - peri ana l / gen i tal parts . These data are 
s ummari zed  i n  Tab l e 4 . 6 .  The ma l e  at Go l drush  s n i ffed the  head/neck  
reg i on o f  h i s  partner  1 2  ti mes and the peri a na l / ge n i ta l - rump/ta i l 
reg i o n  1 9  t i me s . The total for the two reg i ons i s  3 1  out  o f  a tota l 
o f  38 for a l l body parts ( exc l ud i n g  Other- bear ( 0 2 9 ) ) .  The fema l e  at  
Go l dru s h  was o n l y  observed s n i ffi n g  the head/neck  and per i ana l /gen i ta l ­
r ump/ta i l reg i ons  o f  the mal e  twi ce each  out  o f  a tota l o f  9 ( exc l ud i ng 
O ther-bear ( 02 9 ) ) .  W i th the Other-bear ( 02 9 )  catego ry i nc l uded , the 
ma l e  s n i ffed the fema l e  tw i c e as  o ften as s he sn i ffed h i m  ( 63 : 32 ;  
2 X 1 0 . 1 2 ,  P< . O l ) .  
TABLE 4 . 4  
FREQUENCY O F  SOC I ALLY-SN I FFED BODY PARTS 




Rump/ ta i 1 
Head 
Shau l  ders 
Nose 
Muzzl e 
Bac k  
Per i ana l /gen i ta l  
Ears 
Front paw 
Rea r paw 
Neck 
Rea r l eg 
Tota l 
ffe rent i ated . 
F req . 
Bear  A 
2 5  
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TABLE 4 . 5  
FREQUENCY OF SOC I ALLY-SN I FFED  BODY PARTS  
AT  TREMONT 
Name of Freq . 
rt  Bea r  C 
Other-bea ra 24 
�1u zz l  e 9 
Head 1 1  
Ears  2 
Bac k  4 
Rump/ta i 1 3 
F l an k  0 
Front l eg 0 
Nose  1 
Peri an al  /gen i ta l  1 
Rea r paw 1 
Neck 1 
Tota l  5 7  

















Bea r  D 













6 9  
Name of  
body parts  
sn i ffed 
Head/neck 
Per i ana l / gen i ta l ­
rump/ta i l  
Total  
T ABLE  4 .6 
F REQUENCY O F  COLLAPSED CATEGORI E S  OF  SOC IALLY-SN I FFED B ODY PARTS 
AT GOLDRUSH AND TREMON T  
GOLDRUSH T REMONT 
Freq . F req . F req . F req . 
Bear A Bear  B 2 2 Bear  C Bear D 2 2 
(if) ( � )  X X � { �) X X { P) 
1 2  





7 . 1 4 
1 3 . 98 
20 . 83 
< . 0 1  
< . 00 1  
< . 00 1  
24  
4 
2 8  
1 5  
1 6  
2 . 08 
1 . 80 
3 . 27 
n . s .  
n . s .  
n . s  . 
......, 
0 
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At T remont  t h e  fema l e s ' s n i ffi ng  rates of t he i r partners ' rump/ 
ta i l - peri anal /gen i ta l  regi on we re a l so much l e s s  t han  the ma l e ' s  at 
Go l d rus h .  Wi th t he Other- bea r category ( D2 9 )  i nc l uded the total  
S n i ffi n g  other ( F46 ) rates d i ffer near ly  a s  much as  t hey d i d at Go l drus h 
( Be a r  C =57 ; Bea r 0=30 ; x2=8 . 38 ,  P< . O l ) .  T he rates of s n i ff i n g  of t he 
head/neck were 24  fo r Bear C and 1 5  for Bear D and  for the rump/tai l ­
per i anal / gen i ta l  regi o n , 4 and 1. 
Thus  the mal e ' s  rates of s n i ffi ng  the comb i ned per i ana l /gen i ta l ­
r ump/ta i l  reg i on s  o f  h i s partner were several t i mes  h i gher  than the 
rates  of  t he three fema l es . He s n i ffed the fema l e  at  re l at i v e l y  h i gh 
rates dur i ng J u l y ,  August , and  September of  1 97 2  as i nd i cated i n  
Tab l e  4 . 1 ,  page 65 . The ma l e  at Go l drush  a l so s n i ffed t he fema l e  at 
re l ati ve ly  h i gher rates dur i n g  t he mati ng  season  of  1 97 3 ,  accordi n g  
t o  nonsys temat i c  obs e rvat i on ( Lud l ow ,  1 97 4 ;  personal  observat i on ) . 
Perhaps rel ated to the l ow rates of soc i a l  i nves ti gatory behav i or 
a re the l ow rates of  s n i ffi n g  bear feces and  uri ne by a l l  fo ur  bea rs 
a s  s hown i n  Appendi x  F s howi ng S n i ffi ng ( no nbea r )  obj ects  ( F6 )  by o bj ects 
s n i ffed . Howev e r ,  there are methodo l ogi ca l s ho rtcomi n g s  i n  observ i ng 
u r i ne- s n i ffi n g  that make i nterp ret at i on d i ffi cu l t .  I t  i s  l i ke l y  that 
t he bears s n i ffed each others ' ur i ne more o ften than the  data woul d  
i n d i cate s i nce the obs erver cou l d  not know where ur i ne had been depos i ted 
u n l es s  a bear had been seen depo s i t i ng i t  s hort l y  befo re i t  was  s n i ffed 
o r  un l e s s  the area s n i ffed was p l ai n l y  da rkened by uri n e . On the other  
hand feces cou l d  usua l ly  be  seen  for days un l es s  i t  was removed or 
was hed down by heavy rai n .  Therefore the sys temat i c data fo r s n i ffi n g  
feces refl ect t h e  rate that actual l y  occurred more accu rate l y  than the 
sys tema t i c  data for s n i ffi n g  uri ne . 
I I I .  D I SC USS ION 
L i c k i n g  ( F 4n was the on ly  behav i or wh i c h  m i ght be c l as s i f ied 
a s  s oc i a l  groomi n g .  The forepaws were never used for s oc i a l  groomi n g  
d e s p i te t h e  fact that the fo repaws are dextrous  i n  o bta i n i ng  food 
( Bacon , 1 97 3 } , i n  p l ay ( P ru i tt ,  1 97 4 ;  Henry and He rrero , 1 974 ) , i n  
man i p u l at i n g obj ects ( Bacon , i n  press ) ,  and i n  autogroom i n g  ( C hapter 
5 )  . 
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Except for t he bond between ma t i n g  a du l ts and between a sow and 
her cubs , ma i nta i n i ng re l a t i on s h i ps thro ugh  soc i a l  groom i n g  ( i . e . , l i ck i n g )  
i s  n o t  nece ssary fo r t he so l i ta ry adu l t b l ack  bea r . N o t  s u rpri s i ng l y ,  
t hese are the re l at i ons h i p s  i n  whi ch  soc i a l  1 i c k i n g  occurs . 
Whi l e  soc i a l  groomi n g  between adul ts i n  t he w i l d  may occur , i t  
h a s  not been repo rted except fo r the bri ef peri od of ma t i n g . I t  i s  
a pparent l y  unnecessary for t he ma i ntenance o f  hea l t hy s k i n and fur .  
Perhaps  b l ack bears possess  some res i s tance t o  ectopara s i tes . Pe l ton 
( persona l  communi c at i on )  has noted that most  of  the bears that he 
e xami ned were re l at i ve ly  free of  ectopara s i tes compa red to other 
s pec i es exami ned , a l though bears are attacked by several  s pec i e s of  
e c toparas i tes , i n c l udi ng e i ght arthro po d  spec i es , mi tes , and f l eas 
( Ro gers  a nd Rogers , 1 976 ) .  I n  any case they have a we l l - deve l oped 
reperto i re of fl ex i b l e  a utogroomi ng  behav i or w h i c h  a l l ows them to 
s c ratc h , l i ck ,  b i te ,  or rub any part of the body eas i ly  ( Cha pter 5) . 
Soc i al  groomi ng  may have been performed by the s u bad u l ts at 
T remont on ly  when they were pe rmi tted contact w i th wi l d-caught cubs 
w ho were i n troduced i nto the i r encl osure .  On the i r f i rs t encounter , 
t he s ubadu l ts s n i ffed and l i c ked the cubs freq uent l y .  Th i s  a l so 
7 3  
o ccurred s ubsequent l y  after per i od s  o f  s eparat i o n .  Much  l es s  frequent l y ,  
t he cubs  l i cke d  the s u badul t s . The i r re l at i ons h i p res embl ed t ha t  o f  
a mot her b ea r w i th c u bs . 
I n  con t ra s t  there was a very l ow rate of  soc i a l  l i c k i n g  between 
t he s ubadu l ts  or ad u l ts recorded i n  1 46 hours of sys temat i c observati ons : 
o ne i n stance by Bear A ,  none by B ,  s i x  by C ,  and  f i ve by D .  S oc i a l 
l i ck i ng between s u badu l t  or  adu l t  capt i ve b l ack bears o n l y  occ urred  at 
h i gh ra tes  dur i n g  the mati n g  season  when the ma l e  l i cked t he gen i tal s 
o f  the fema l e  ( Lud l ow ,  1 974 ; personal  observat i on ) . L i c ki n g  i n  thi s 
context p ro ba b l y  s hou l d  not b e  cons i dered  as 11 S oc i a l " g roomi n g ; the 
ma l e  may l i ck to  i nd uce the fema l e ' s  s exual  read i ness  o r  s i mp l y  because  
t he tas te and  odor  o f  her  secret i ons  a re attract i v e .  T he rates for 
s oc i a l s n i ffi n g  were a l so l ow :  l es s  tha n  1 percent  of  a l l o bservat i ons  
fo r each bear . 
To  q uo te Scha l l er o n  l i ons  ( 1 97 2 ;  page 85 ) :  
Head- rubb i ng and  soc i a l  l i ck i n g  a re common peaceful  
tact i l e  ges tures . These two patterns , more than any othe r ,  
hel p t o  promote g roup  cohes i on .  
Ewer ( 1 968 ;  page 1 87 )  wr i tes that  " amongst  mamma l s  t he commonest form 
o f  fri end ly  beha v i o r  i s  s oc i a l  g roomi n g . " I n  the pres e n t  s tudy the 
bears  were never observed rubbi n g  a ga i ns t  each othe r ,  a l though t hey 
s omet i mes  l eaned aga i n s t  or  res ted i n  contact wi t h  each o ther ( persona l  
o bs erva t i on ) . Howe ve r ,  i n  a p rev i ous study P ru i tt ( 1 97 4 )  observ ed 
r ubb i n g  by thes e  same bears a t  Tremont  as  wel l as  o ther contact behav i ors . 
The subadu l ts  a t  T remo n t  avo i ded phys i cal contact  w i th  the autho r  when he 
was i ns i de the enc l o s u re wi th  them . Attempts by the a uthor to touc h 
o r  s c ratch  the a reas  o f  the bears ' bod i es that typ i ca l l y  e l i c i t an 
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a pp roach  res ponse i n  domest i c dogs  and  cats , beh i nd  t he ears , under 
t he neck  and c h i n ,  on  t he c he s t , bac k , and rum p , for examp l e ,  i nstead 
e l i c i ted w i thdrawa l of the part touche d  and ra i s i ng the head wh i l e  
t hreaten i n g  to b i te i n  the manner typ i ca l  o f  p l ay behav i or .  E l l i s  
B acon , the i r c aretake r ,  wi th whom t hey had the most  d i rect contact , 
s a i d  that  they d i d  not l i ke to be touched ( pe rsona l c ommun i cat i on ) .  
Mos t observat i o n s  of  b l ac k  bear  behav i or i n  the wi l d  s up port 
t he noti on that  adu l ts  avo i d  s oc i a l  contact except dur i n g  the mat i n g  
p e r i od and when aggre gat i ng a t  concentrated sources  o f  food . Eagar  
( pe rsona l commun i cat i o n ) has  noted an  except i on tha t ,  however ,  does 
not nece s s ari l y  i nv a l i date t he general  observat i on . She  observed  a 
p a i r o f  mal es , j udged to be  adul ts , engaged i n  p l ay be hav i o r .  The i r 
p hys i ca l  a ppearances  were nea r l y  i nd i s t i ngu i s hab l e  and they were s u s pected  
to be l i ttermates , perhaps  accounti ng for thi s unusua l  expres s i on o f  
fr i end l y  be hav i or between  adul t mal es . Th i s  observat i on  a t  l ea s t  
e s tab l i shes  that b l ac k  bears demons trate a greater vari e ty o f  behav i ors  
i n  soc i a l  re l at i on s h i ps  than was prev i ous ly  s u s p�cted . However, the  
l ow rates of  �hys i ca l  contact i n  the  present  s tudy as the  bea rs grew 
o l de r  s upport the more trad i t i o na l  v i ew that  adul t bl ac k  bears avo i d 
p hys i ca l  contact and prox i m i ty ,  even  i f  l i ttermate s . 
Pheromone s  and Gl an ds  P roduc i ng Pheromone s  
Fox ( 19 71 ) , referr i ng t o  c an i ds ,  has noted t hat part s  o f  t he 
body s oc i a l l y s n i ffed or  l i c ked  are often s ou rces  o f  pheromone s  { or oth e r  
odorous s u bs tances )  wh i ch al te r  beha v i or i n  other an i mal s .  The s u b j e c t s  i n  
the p re sen t s tu dy s n i ffed and  l i cked each other at  l ow rate s . The  on l y  
part o f  the body s n i ffed  or l i cked apprec i abl y was the head ( except for 
gen i tal - s n i ffi ng  of the fema l e by the ma l e  pr ima ri l y  duri n g  the mati ng 
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s eason ) . Th i s ra i se s  s everal  ques t i ons : ( 1 ) Do  b l ack  bears have any 
g l ands  wh i c h  p roduce p he romones ? ;  ( 2 )  Were our bears too young  to 
p roduce pheromones ? ;  a nd ( 3 )  Had they habi tuated to each  othe r ' s  o dors  
b ecause  o f  the cond i t i ons  of  capt i v i ty? S n i ffi ng  and l i c k i n g  o f  a 
femal e ' s  gen i tal a re a  by a mal e m i g h t  be sol e l y  i n  response  to the  
o do r  o f  her  ur i ne  and  vag i na l  secre ti ons , whi ch  may conta i n  p he romones  
der i ved fro111 t he b rea kdown products o f  sex  hormones . I n  many mamma 1 i an 
s pec i es ,  sex  p he romones  a l e rt the mal e to t he s ta te o f  the fema l e ' s  
s exual  read i ne s s  ( Estes , 1 97 2 ) . 
I n  contrast w i t h  mo st other  s pec i es  o f  Carn i vora , b l ac k  bea rs 
posess  sma l l a na l  g l ands  ( Pocock , 1 92 1 ; Ewe r ,  1 97 3 ) . Th i s may have 
been re fl ected i n  the behav i o r of the bears . I f  the i r ana l  g l ands  
ac t i ve l y  p roduced pheromones , far h i gher  rate s  o f  s oc i a l s n i ff i n g  an d 
l i ck i n g  th i s  a re a  shoul d h ave occurre d .  
Perhaps  the re a re phe romone- produc i ng g l ands i n  the head and  
n ec k  reg i on of bl ack  bears s i nc e , i n  t he present  s tudy ,  pa rts o f  the  
h ead  were s oc i a l l y  sn i ffed more  than  other  parts o f  the body by a l l 
b u t  the ma l e ,  a l though  th i s phenomenon m i ght  a l s o be  accounted  for by 
o dors of food from t he mouth  a nd  c l i ng i n g  to the l i ps a n d  muzz l e .  
Howeve r , Pococ k , who conducted t he mos t  thorough stud i es o f  the 
e xte rna l pa rts o f  t he b l ack  bear ( 1 91 4 ,  1 91 8 ,  1 92 1 ) ,  expres sed  the 
o p i n i on that they poss ess  no s pec i a l i zed c utaneous  scent g l ands . Ewe r  
( 1 97 3 )  argued t ha t  there may b e  s cent-produc i ng g l ands i n  the neck  
o f  b rown bears , s i nce  that i s  a part o f  t he body t hat  i s  frequently 
rubbed . Furthe r , the  p resent  researc h  may s uggest  the p re sence of  
g l ands i n  the  forep aws . Th i s i s  d i scus sed  i n  more deta i l i n  C ha pte r 
5 .  
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Ear l i er i nvest i gators may have  over l ooked externa l  g l ands because  
t hey exami ned bea rs of  i nappropr i ate age o r  sex o r  because  t hey exami ned 
t hem d uri n g  a peri od  of the yea r  when the g l ands were i nact i v e .  For 
examp l e ,  g l ands o f  sexua l l y  mature and  s exua l l y  act i ve  femal es whi c h  
p roduce s e x  pheromones o r  pheromones re l a ted  t o  terri tori a l i ty mi ght o n l y  
b e  act i ve  d ur i ng  t h e  mat i nq peri od . G l ands wh i ch a re i nact i ve mi g h t  be  
ne ar ly  i ndetec ta b l e .  Further  anatomi c a l  study i s  neede d .  
F requency of  Soc i a l  I n ve s t i gat i on by Age 
B l ack bea rs appear  to have l ower rates of soci a l  i nves t i g at i on 
t han  s pec i es that  typ i ca l l y  s eek  soc i a l  contact a s  adul ts . The soc i a l  
c a n i d s , i nc l ud i ng  dogs  and  wo l ves , for examp l e ,  s pend con s i dera b l e t i me 
s n i ffi n g  parts o f  each  others bodi es ( Fox , 1 97 1 ) .  Mos t  of  the atten t i on 
i s  d i rected  towa rds the  head and  per i a na l / gen i t a l  reg i ons . Certa i n  
s peci fi c p heromone - p roduc i ng s k i n g l ands are i nvest i gated very i ntens i ve l y . 
t he ana l  g l ands , fo r exampl e .  I n  th i s s t udy on ly  the ma l e  s n i ffed t he 
per i ana l /gen i ta l  reg i o n  of  h i s  partner mo re than  rare l y .  The ma l e ' s  
h i ghes t rates fo r t hese  behav i ors occurred duri ng  the mat i n g  pe ri ods o f  
1 97 2  and  1 97 3 .  Perhaps  the i ntere s t  a t  that ti me was d ue t o  the prese nce 
o f  sex phe romones deri ved  from brea kdown p roducts of  hormones i n  uri ne 
a nd vag i na l  secre t i o n s  ra ther than t he secret i ons of  anal  or other 
s ki n  g l ands . 
As s ubadu l ts and  a du l t s  t he bears l i cked each  o ther i nfrequen tl y .  
A ga i n  th i s i s  un l i ke the cons p i c uous  a nd frequent  soci a l  l i ck i ng of  
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t he s oc i a l  can i ds ( Fox , 1 97 1 ) .  Teet h  and paws were never used  for 
s oc i a l  groomi n g .  S oc i a l  l i c k i n g  may have had a groomi n g  funct i on but 
even th i s m i g ht be i nterpreted a s  s ometh i ng  other than groom i n g  ( s ee 
b e l ow ) . 
P ru i tt ( 1 97 4 } , observ i ng the s ame two fema l e  bears ( a t  Tremont )  
t hat we re obse rved  i n  t h i s s tudy , recorded h i gher  freq uenc i es o f  soc i a l 
i nves ti gatory behav i or and p hys i ca l  contact . She termi nated her 
observat i on s  a t  a ppro x i mate l y  t he s ame t i me that the p resent  observa t i ons  
began ( October 1 97 1 , when  t he bears  were 2 1  mo nths  o l d ) . She occas i onal l y  
o bserved  s n i ffi n g  a n d  l i c ki ng  o f  the mouth a n d  muzz l e  regi on , wh i ch 
s he ca l l ed " greet i n g "  behav i or .  I t  w a s  most l i ke l y  to occur  when the 
b ears  we re a l l owed to gether a fter be i ng sepa rated . Th i s appeared 
v e ry i n freq uen t l y  i n  the pre s ent  s t udy . The d i fferences i n  rates o f  
s o c i a l  i nves ti g at i o n , contact behav i or ,  a n d  " g roomi ng 11 may be a 
consequence , i n  part , o f  maturat i o n .  
S n i ffi ng , L i ck i n g ,  a nd To uch i ng the C ubs 
When f i rs t  permi tted p hys i ca l  contact w i th  cubs  i n  October o f  
1 972  and s ubsequen t l y  when re un i ted w i th  the cubs  a fter peri ods  o f  
se parat i on , the Tremont  s u ba du l t ( 3-ye ar-ol d )  fema l es ,  e s pec i a l l y Bea r  C ,  
s n i ffed and  l i c ked  the cubs a t  h i g h  rates ( F i g ure 4 .  1 )  ( e . g . , when 
t he cubs  c l i mbed down from a tree a fte r a l ong  res t ) .  The se  rate s 
dec l i ned a s  a func t i on o f  t i me duri ng  each  p e ri od s pent  togethe r .  W i t h  
t he cubs  p resent , contact , " g re eti n g , 1 1 soc i a l  i nvest i gat i o n , v oca l i z at i o n s , 
a n d  p l ay behav i o r between the two s ubadul ts  i ncreased a s  we l l ,  wh i l e  
a gon i s ti c  behav i or between t hem decre a sed . Dur i n g  the co l d  weather 
. F i gure 4 . 1 .  
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Bear C s n i ffi ng and/o r  l i ck i ng newly-i ntroduced cubs . 
{ Cubs typi cal l y  " freeze" whi l � . . ��j
ng sni ffed and 1 i cked . 
The cub be i ng sni ffed i n  the  photograph has rai sed 
i ts tai 1 . )  -
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o f  1 97 2  and 1 97 3  the two s ubadu l ts  a nd t hree c ub s  were freq uent ly  o bserved 
s l eep i ng together i n  t he sma l l s hed  at n i ght  ( pers ona l observat i on ) . 
B e fore t he i ntroducti on of  the cubs  the two s ubad u l ts were not  observed 
s l eep i n g  together . 
The dec l i ne i n  s oc i a l  s n i ffi n g  and l i ck i ng  rates o f  the cubs 
by  t he subadu l ts a s  a functi on  of t i me together may have been due  to 
hab i t uat i on  to chemosensory s t i mu l a ti on from the c ubs rather than 
comp l et i n g  the  tas k  of  groom i ng t hem . Before the cubs  were i ntroduced , 
s n i ffi n g  and l i cki n g  beha v i or between subadu l ts occurred a t  l ow rates . 
O n  occas i on the two s ubadul ts were separated by c l os i n g  t he mi dfence 
o f  the enc l os ure , a l though they were st i l l  ab l e to s ee a nd s me l l each 
o ther . When aga i n  permi tted free access to the e n t i re enc l os u re and 
to eac h o ther , t hey s pent  very l i tt l e  t i me i n  soc i a l  s n i ffi ng or l i ck i ng  
o r  i n  bod i l y  contact . Hm<Jeve r ,  they d i d  spend cons i de rab l e t i me sn i ffi n g  
t he g round and other  pa rts o f  the encl os u re from w h i c h  they had been 
s eparated . Perhaps they were obta i n i ng  i nd i rect o l factory s t i mu l ati on 
f rom each o ther  s hort o f  soc i a l  i nves t i gat i on ( i . e . , S n i ffi ng other  
( F46 ) and L i ck i n g  other  ( F47 ) .  
Sn i ffi ng Trai l s  of  Conspeci f i c s  
Roge rs ( 1 977 ) o bserv ed bears s n i ffi ng  paths  trave l l ed a nd objects 
rubbed by o ther bears . Th i s  may be t he pri mary method used by wi l d  
b l ac k  bears i n  t he i r natural  hab i ta t  to determi ne whether other bea rs 
a re i n  the v i c i n i ty ,  when they pas sed , and pos s i b l y even  i nd i v i dua l  
i dent i ty ,  gender , sexual  recept i v i ty ,  domi nance , hea l th , and emoti ona l  
s tate ( Rogers , 1 97 7 ) . 
Bacon ( 1 97 3 )  descri bes the  pos ture of  b l ack  bears wal ki ng  i n  
s ea rc h  o f  food ( i . e . , " foragi ng " ) .  I t  cons i s ts o f  wa l k i ng wi t h  the 
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neck  ang l e d  d ownward , nose  perhaps one  to three i nches from the s u rface 
o f  t he gro und . He d i s t i ngu i s hes  t h i s f rom wal k i ng ,  not i n  search o f  
foo d ,  duri n g  w h i c h  t he neck  and head a re he l d  h i gher .  U s i n g  th i s method 
t hey can  q u i c k l y  11 S c a n 1 1 odors on and under the ground a s  they wa l k ,  
t hereby detect i n g  food and  a l so , q u i te l i ke l y ,  tra i l s  of  odor depos i ted 
by t he front  and  h i nd  paws of conspeci fi cs . 
S ummary 
S oc i al s n i ff i ng  and  l i c k i ng  can  serv e  t hree  pos s i b l y  overl app i n g  
funct i ons : ( 1 ) ma i nta i n i n g g roup cohes i o n , ( 2 )  soc i a l  gro omi n g , and/or 
( 3 )  seek i n g  tactual , ol factory , an d gustatory s t i mu l at i on . 
T he fi r s t  a nd s econd hypo theses may he l p  to exp l a i n soci a l  s n i ffi ng  
a nd l i c k i n g  betwee n  court i ng adu l ts and  between mother and cubs . 
H oweve r ,  t he t h i rd hypothes i s i s  the s i m p l e s t  and  mos t  pars i mon i ous 
a nd i s  be s t  s uppo rted by the ev i dence . Even  i f  soc i a l  l i ck i ng  does 
p e rform the f i r s t  two funct i ons , the correct anteceden t  to the behav i or 
m ay be the th i rd .  
C HAPTER 5 
A UTOGROOMI N G  AND MARKI N G  BY  RUB B ING 
I .  I NTRODUCT ION 
Auto groom i ng  and mark i ng  by rubb i n g  a re d i scussed  together i n  
t h i s chapter , s i nce they can be re l ated i n  a t  l ea s t  two ways . F i rs t ,  
i t  i s  hypothes i zed t ha t  a n i ma l s may s n i ff a nd l i c k  body parts that produce 
p he romo nes more than parts that produce none . Phe romones are depos i ted i n  
mark i ng  by rubb i ng .  Second , rub b i n g  can funct i on i n  au tog ro om i n g , ma rk i ng , 
o r  both s i mu l ta neo us l y ,  a l though  t he forms and/or contexts of rubb i n g 
a s  a utogroomi n g  a nd marki n g  wou l d  p ro bab l y  d i ffer .  
Autogroom i ng can serve othe r  funct i o n s  wh i ch  a re menti o ned b r i ef ly  
h e re .  I t  can acqu i re a s oc i a l  s i gna l i ng funct i on .  Accord i ng to E i b l ­
E i bes fe l dt ( 1 97 0 ) , ri tua l i zed groom i n g  behav i o rs i n  many mamma l s  and 
b i rds a p pease cons pec i fi c s .  F i na l l y ,  autogroom i n g  may be a d i s p l acement  
b e hav i o r that occurs w hen a n  a n i ma l  expe r i ences s tro n g l y  conf l i cti ng  
mo ti vat i ona l  states (T i nbergen , 1 969 , ori gi na l , 1 950 ) . 
A u togroomi ng i n  Bears 
The p resen t s tudy is  apparent ly  on l y  t he second in  wh i ch auto­
g room i n g  beh avi o r  h as been stud i ed  q uant i tati vel y i n  any bea r  s peci es . 
Frame ( 1 974 }  bri e fly  noted that  b l ack bea rs s pent l es s  than 1 percen t of  
the t i me sc ra tch i n g du r i n g  days  of  s a l mon fi s h i n g  on  an A l askan stream.  
Howe ve r ,  Tsc hanz et a l . ( 1 9 7 0 )  studi ed rubb i ng quant i tati vel y i n  re l a­
t i on to poss i b l e  ma rk i n g funct i ons  i n  E u ropean b rown be a rs as  d i d  
Rogers ( 1 9 7 7 )  i n  b l ack be a rs . 
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I n  bea rs, behav i ors t hat  a re commonly  cal l ed autogroomi n g  can  
s e rve  s evera l  funct i on s .  Care o f  the  s k i n a nd fur i s  the mos t  obv i o us 
a nd can occur i n  res ponse  to v a ri ous  external s t i mu l i ,  i nc l ud i ng 
fore i gn matter , paras i tes , i ns ec t  b i tes and s t i n gs ,  s k i n  i nfecti ons 
a nd wounds , and  fur  that  i s  bei ng s hed ( Krot t  and Krott , 1 96 3 ; Rogers , 
1 977 ) .  
Autogroomi ng i n  Nonbear Spec i es 
Groomi n g  has  been re l a ted  d i rect l y  to s k i n  i rri tat i ons  i n  horses 
a nd s qu i rre l s ( Ha fez , W i l l i ams , a nd W i erz bows k i , 1 96 9 ;  Ferro n , 1 976 ) . 
O ften the rate o f  autogroomi n g  i s  c l o se ly  corre l ated  w i t h  the emergence 
of certai n ectoparas i t i c  i nsects a fter w i n te r  i nacti v i ty or  p u pat i on . 
T here i s  a parti c u l a r  k i nd of  groomi ng  common to many Carni vora i n  whi c h  
t he i n c i s o rs a re rap i d l y  a n d  repeated l y  o pened a n d  c l osed  whi l e  touc h i n g  
t he fur a n d  s k i n whi c h  i s  pop u l a r l y  known as 11 f l e a i ng"  ( Ewer , 1 963 ; Fox , 
1 974 ) . The a pparent funct i on i s  to  k i l l  fl eas or other ectoparas i tes . 
I n  add i t i on groomi ng  can occur  when there i s  no a pparent  externa l 
s t i mu l us �  Ewe r  ( 1 967 ) observed that her Afri can gi ant  rats { Cri cetomys 
gamb i anus )  groomed routi ne ly  after rest i n g  and eati n g  even when  t hey 
were a l ready comp l ete ly  c l ean and free of paras i tes . Ewer  be l i eved 
t hat  groom i n g  was endo geno us l y  mot i vated i n  thi s case and therefore 
requ i red no externa l s ti mu l us.  
Much  of t he etho l og i ca l  res earch on  groom i n g  has been done o n  
rodents (Bol l es ,  1 960 ; Ewe r , 1 967 ; Ferron , 1 976 ) , a l though  Ewer has a l so  
done  s t ud i es o n  comfo rt behav i o r  i nc l ud i n g  groomi n g  i n  a v i verri d 
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( Su r i cata s ur i catta ) { 1 96 3 )  a nd a mars up i a l  ( Sm i nthops i s cras s i caudata ) 
( 1 968 ) . 
Accordi n g  to Ha fez and S i gnoret { 1 96 9 ) , stud i es of  p i gs , a 
" contact " s pec i es ( i . e . , seeki n g  p hys i ca l  contact ) { Hedi ger , 1 964 ) , 
h ave  s hown t hat  certa i n techn i q ues of  autogroom i n g  reach  much  o f  the 
s urface of the body but the rema i n i ng pa rts a re reached on ly  through 
a l l ogroomi n g , name l y  the to p of  the neck  and t he be l l y .  Horses a l so  
a l l ogroom body parts wh i c h  a re i nacces s i b l e to  autogroomi ng  ( Hafez , 
W i l l i ams , and W i erz bows k i , 1 96 9 ) . 
I t  fo l l ows t hat  autogroomi n g  i s  of  even more i mportance to 
a n i ma l s  that  a re typ i ca l ly  so l i tary as adu l ts than to t hose  t hat are 
s oc i a l l y  or i ented . So l i tary an i ma l s cannot depend on  conspec i fi c s 
to groom t hem ( C hapter 4 )  so they m u s t  have other  means  to groom those  
p a rts of the body that  are d i ffi c u l t  to  reac h  wi t h  the i r own paws , 
ton gue , and teeth . 
Some a n i ma l s i n  capti v i ty groom mo re often t ha n  the i r wi l d  
co unterparts . One  reason proposed here i s  t hat  they are una b l e to l eave 
t he scene of  i nsect  or  d i sease  i nfe s tat i on and the refore become 
p rogres s i v e l y  i nfected . Second l y ,  many aspects o f  behav i o r  u s ua l ly  
p e rfo rmed by the  a n i ma l  i n  t he w i l d  cannot be  performed i n  capt i v i ty ;  
c onsequent ly, behav i ors , s uc h  as  groom i ng , wh i c h a re not h i ndered by 
t he cond i t i ons  of  capt i v i ty ,  occur at h i gher rate s . The a utho r observed 
c h i mpanzees i n  a very res tri c t i ve zoo setti n g  a l l o- and autogroom i ng 
a t  very h i g h  rates . Unfortunate l y , data confi rmi n g  a l ower rate i n  
t he wi l d  than i n  c a pti v i ty were not avai l ab l e .  
Rubb i n g that functi ons  i n  s k i n care wou l d  be expected to occ u r  
a t  h i gher rates i n  capt i ve as compa red t o  w i l d  a n i ma l s .  However , 
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r ubb i n g  that serves  as mark i ng woul d be expecte d  to occur a t  l ower rates . 
T he mark i ng a n imal  wou l d  pre s uma b l y  hab i t ua te both  i ts own a nd i ts 
cagemates ' s cents , un l ess  a new a n i ma l  wa s i n troduced o r  the o l factory 
e nv i ronment  was a l tered i n  some o ther way . 
Mark i ng by Rub b i ng 
Rubb i ng can serve a s ki n  care funct i o n  but  i t  i s  a l so  a mark i n g  
b ehav i o r  i n  many spec i es .  Thi s di st i ngui s hes rubb i ng  from s cratch i ng 
w i t h  a paw wh i ch canno t  serve to depos i t  scent  d i rec t l y .  Rub b i ng as 
marki ng  i s  c ha racter i zed by s terotyped postures and moti o n s  i n  d i verse 
s peci es ( Morri s a nd Mo rri s ,  1 966 ; Verberne and deBoe r , 1 976 ) . When 
t he scent- p roduci ng g l a nds a re i n  a reas of the an i ma l ' s  body that  are 
e xposed w i th di ffi cu l ty ,  the pos tures o r  mo ti ons  empl oyed to depos i t  
t he scent  often seem pecul i a r .  
Anothe r  i nd i ca t i on o f  the s peci a l i zed  abi l i ty o f  a s pec i es t o  
mark  by rubbi ng i s  obv i ous  d i scont i nu i t i es i n  t he types o f  s k i n and 
f u r  ( Fox , 1 97 1 ) .  O ften the fur  i s  th i nner over  scent  gl ands o r  o f  a 
d i fferent  co l o r than that o f  s u rro undi ng fur . I t  may be revea l i ng ,  
t hen , that bl ack  bear  fur  i s  typ i ca l ly  o f  o n l y  one  co l or o r  s hade, 
u s ual l y  b l ac k , a l though the muzz 1 e ,  t he i ns i de o f  the p i nnas , and s pots  
o f  hai r above t he eyes , a re us ua l l y  b rown . Oc cas i ona l l y ,  one sees a 
s po t  o r  bl aze o f  wh i te hai r on  the c hes t .  The fur  o f  b l ack  bea rs i s  
t h i ck on a l l parts o f  the body except the muzz l e  and  pos s i b l y  the l ower 
be l l y .  
Kra tt and Kra tt ( 1 96 3 ) , s pea k i ng  o f  t hei r expe ri ences i n  ra i s i ng  
E u ro pe a n  brown bear  cubs , c l a i med that  bears were  " s oc i a l l y  neutral " 
85 
a n i ma l s  and  that the i r rubb i ng  behav i or d i d not  serve  a marki n g  functi o n .  
I ns tead they re l ated rubbi n g  t o  s hedd i ng fur . Perhaps  t he i r bea rs were 
t oo young to ma rk by rubb i n g . Obse rvers o f  b l ac k  bear behav i or s i nce 
t ha t  t i me ( e . g. , Henry a nd Herrero , 1 974 ; Pru i tt , 1 974 ; J ordan , 1 976 ) 
have  o ffered e v i dence that b l ack  bears have a we l l -deve l oped reperto i re 
o f  s oc i a l behav i ors . Further , Meyer-Ho l z a pfe l ( 1 957 ) i n te rpreted rubb i n g  
by bears a s  mark i ng . I n  a l a ter paper i n  wh i ch Meye r-Hol za pfe l  part i c 1 patea 
( Tschan z , et  a l . ,  1 970 ) the authors coul d not determ i n e  whether  the i r bea rs  
"ma rked" i nten t i ona l l y but  demons trated tha t the be hav i or of  othe r  bears  
was  a l tered by sn i ffi ng  s urfaces that had been ru bbe d. 
For many years there ha s  been  debate over  the s i gn i f i c ance of  
'' bear trees , "  trees that are repeated l y  rubbed , b i tten , a nd  c l awed by 
b l ack  bears i n  the wi l d .  Rogers ( 1 97 7 ;  pages 98-9 9 )  has l i sted the 
f o l l owi ng po s s i b l e  expl anati ons  for th i s behav i o r : 
( 1 ) s harpen i n g of c l aws , ( 2 )  testi n g  o f  s trength  o f  c l aws , 
( 3 ) scratc h i ng  i n sect b i tes , ( 4 )  remova l  of  fur  d u ri ng  mol t ,  
( 4 )  p l ay ,  ( 6 )  caus i ng s a p  to run fo r l ater  feed i n g ,  ( 7 )  
marki ng o f  boundar i es , and ( 8 )  soc i al commun i c ati o n . 
He observed ( pa ge 95 ) that 
Ma ture ma l es marked s i gn i f i cantly more o ften ( d ur i n g  
1 6  o f  92  obs ervati o n s ) than d i d  mat ure fema l e s  ( du r i n g  3 
of  5 5 3  observat i ons ) o r  s u bad u l ts ( d ur i ng  none  o f  478 
o b servati ons ) . 
F u rthermore he found that mature ma l es marked s i gn i fi cant ly  mo re often 
d u r i n g  the mat i ng  per i od than dur i n g  the rest  of the  yea r .  Ro gers 
( pa ge 99 )  concl uded that 
The fi rst s i x  of  these [expl anati ons ] fa i l  to account 
fo r the sex- and a ge-re l a ted di fferences i n  frequency that 
were o bserved . Mark i ng  a l so d i d not a ppear to be a 
boundary marki n g  act i v i ty because  i t  ra re l y  was  done by 
te rr i tor i a l  fema l e s  and i t  was not concentra ted near the 
edges of ranges of  mal es .  
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T here fo re , the o n l y  exp l anati on  t hat  i s  cons i s tently  s uppo rted by Ro ge r • s  
o b servat i ons  i s  s oc i a l  commun i cat i on . He hypothe s i zed t hat  ma rk i n g  
c o u l d reduce t h e  n umbe r o f  damag i ng a gon i st i c encounters where bea rs 
a g g re gated , as we l l  a s  commu n i cate other soc i a l l y  useful  i n fo rma ti on . 
I I .  RESULTS 
The  data be l ow were taken from the sys temat i c  observat i ons  u n l e s s  
o therwi se  i nd i cated . I t  i s  prese nted i n  the fo l l owi ng  o rde r :  S n i ffi ng  
s e l f ( F 35 ) , L i c k i n g  se l f ( F3 9 ) , Sc ratchi ng wi t h  t he h i nd paw ( F36 ) , 
Pawi n g  se l f ( F37 a nd F38 ) , B i t i n g  s e l f ( F40 ) , Rubb i n g  rump , e tc . , up  
a nd down ( F4 2 ) , Rubb i n g rump , etc . , from s i de to s i de ( F43 ) , and  Rubb i ng 
f l an k ,  etc . ( F44 ) . Tab l e s  for the f i rst  fi ve behav i ors , not i nc l ud i ng  
r ubb i n g  catego r i e s , l i s t the  parts  of  the body that were a utogroomed . 
T a b l e s  fo r two o f  t he rubb i n g categor i es ( F43 and F44 ) l i s t the  
o bjects rubbed . 
S n i ffi ng S e 1 f  ( F 3 5 ) 
S n i ffi n g  s e l f ( F 35 ) was rare , but  the part  of  the body auto s n i ffed 
most  frequent l y  by a l l fo ur  bears was the Front  paw ( 048 )  ( T u b l e s 5 . 1  
a nd 5 . 2 ) . The  R ump/ta i  1 ( 040 ) and Front l eg ( 046 ) were ra n ked  second 
for Bears  A and  B re s pec t i v e l y  and the Front l eg was ran ked second fo r both 
Bear C and  Bear D .  Sn i ffi n g  t he R ump/ ta i l ( 040 ) ra n ked second for t he 
ma l e  and t h i rd fo r t he fema l e  b ut the  fema l e never sn i ffed her 
Per i ana l / gen i tal  reg i on  ( 04 2 )  and  the ma l e  s n i ffed h i mse l f i n  t h i s 
a rea o n l y  once . Bear D never s n i ffed the rump/ta i l  a rea and Bear  C 
d i d  o n l y  once . Bea r C never s n i ffed her peri ana l / gen i tal  reg i o n  ( 042 ) 
a nd D d i d on l y  tw i ce ( p hotograp h  i n  F i gure 5 . 1 ) .  
TABLE 5 .  l 
FREQUENCY O F  BODY PARTS AUTOSN I FFED ( F3 5 )  BY BLAC K BEARS 
AT GOLDRUSH 
Name of F req . Freq . 
r t  Bea r A Bear  B 
Front paw 4 1 3  
Front  l eg 2 7 
Rump/ ta i l 3 4 
Rear pa\v 0 4 
Back  0 3 
Se l f  1 2 
Rear l eg 1 1 
F l ank  0 
Pe r i ana l /gen i ta l  a rea  0 
To ta 1 13  34  
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TABLE 5 . 2  
FREQUENCY O F  BODY PARTS AUTOSN I FFED ( F3 5 ) BY B LAC K BEARS 
AT TRH10NT 
Name of Freq . Freq . 
body pa rt Bea r C Bea r D 
� � 
Front paw 1 3  1 9  
Fro n t  1 eg  1 1 6 
B e l l y  0 6 
Rear paw 0 r:: " 
Rear l eg 3 1 
F l a n k  0 4 
Back  l 1 
S e l f 1 1 
Peri a n a l /gen i ta l  a re a  0 2 
Rump/ ta i l  1 0 
To ta l  30 45 
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F i g u re 5 . 1 . Bear D a t  Tremont  s n i ff i n g  and/or l i ck i n g hers el f .  
( The bears were capa b l e of con s i derab l e fl ex i on  of 
the sp i ne . ) 
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The fema l e  at Go l drus h s n i ffed he rse l f s i gn i fi cant l y  more often 
t han  d i d  the ma l e  ( 34 : 1 3 ; x 2=9 . 38 ,  P< . O l ) and Bear D at Tremont  s n i ffed 
herse l f  more than  d i d Bear C ( 45 : 30 ;  x 2= 3 . 00 ,  P < . l O } . Mo s t  of the  tota l 
d i fference at  Gol drus h was a t tr i butab l e  to the fema l e  s n i ffi n g  her Front  
p aw ( 048 )  more often than  d i d the ma l e  ( 1 3 : 4 ,  x2 =4 . 76 ,  p< . 0 5 ) . 
L i c k i ng S e l f ( F39) 
The pattern for body parts l i cked ( Tabl es  5 . 3  and 5 . 4 )  resembl es  
c l o s e l y  the  pa ttern fo r sn i ffi n g . For a l l four  bears t he F ront  paw 
( 048 ) was ran ke d  fi rs t and F ront l eg ( 046 ) , s econd . For the two bears 
at Go l drus h Ches t ( 044 }  was ra n ked t h i rd .  
The Rump/ta i l  ( 040 ) a rea i s  not l i s ted  i n  t he rank i ngs  fo r any 
o f  the four  bea rs . The per i a na l / gen i ta l a rea was neve r l i cked  by Bears 
A ,  B ,  or  0 and  on l y  once by 8ear  C .  
The fema l e  a t  Go l drus h l i cked  herse l f s i gn i fi cant ly  more ofte n 
tha n  the ma l e  ( 47 : 20 ;  x 2= 1 0 . 88 ,  P< . OO l ) , wi th mos t  of  th : d i ffe rence 
a ttri butab l e  to a d i ffe rence in t he l i ck i ng  rates of  the F ront  l e g ( 046 } 
2 { 1 1 : 2 ,  X =6 . 2 3 ,  P< . 05 } . The re was no s i gn i fi c ant  d i fference between 
t he bears at Tremont  ( 4 3 : 34 ; X 1 . 0 5 , P n . s . ) ,  a l though  Bear C l i c ked  
her  F ront  paw  ( 048 ) s i g n i fi cant l y  more o ften than  Bea r  0 ( 28 : 1 2; x2� 6 . 05 ,  
P < . 0 5 ) . 
L i c k i n g  the muz z l e  { FBO ) was not i nc l uded i n  Tab l e s  5 . 3  and 5 . 4  
o r  c l a s s i fi ed as  a u togroomi n g  s i nce  th i s behav i or had mul t i p l e  funct i on s . 
However ,  i t  was noted as  a cate gory i n  C l a s s  C and  the tota l s for i t  
a re l i s ted i n  Append i x  A .  
TABLE 5 . 3 
FREQUENCY O F  BODY PARTS AUTOL ICKED ( F39 )  BY BLAC K BEARS 
AT GOLDRUSH 
Name of Freq . 
body part Bear A 
c! 
Front  paw 1 7  
Front 1 eg  2 
Chest 1 
Rear l eg 0 
Rear paw 0 
To tal  20 
TABLE  5 . 4  
FREQUENCY O F  BODY PARTS AUTOL ICKED  ( F 39 ) BY BLACK BEARS 
AT TREMONT 











rt Bear C Bea r  D 
Front paw 28 1 2  
Front l eg 6 8 
Nose  4 0 
F l ank  0 4 
Rea r  l eg 0 4 
Bel l y  2 2 
Che s t  1 2 
Rear  paw 1 2 
Peri ana l /gen i ta l  a rea  1 0 
Tota l  4 3  34 
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S c ratchi ng  Wi th the H i nd P aw ( F36) 
For three of the bears  the Neck  ( 036 )  was  the part of  the body 
mos t frequen t l y  s c ratc hed us i n g the h i nd paw ( T ab l es 5 .  5 and  5 . 6 ) . The 
F ront  l eg ( 046 ) and F l a nk  ( 039 )  j o i n t l y  were ran ked fi r s t  for Bear B .  
T he Shou l der  ( 0 32 )  and  F l a nk  ( 039 ) were ranked s econd for Bear  C and  
B ea r  0 res pect i ve l y .  Exampl es of  S c ratc hi n g  w i th t he h i nd paw ( F36 ) 
a re s hown i n  F i g u re 5 . 2 . 
Pawi ng Se l f ( F37 and F38 combi ned} 1 
The fema l e  a t  Go l drush  p awed ( F37 and  F38 )  her Per i ana l /gen i tal 
a rea ( 042 ) mos t  frequent ly  but the ma l e  was never observed do i n g  i t  
( Tab l es 5 . 7 and 5 . 8 ) . Whether t he femal e ' s  paw i n g  of  th i s a rea  was 
mas turbatory or re l ated to s k i n i rri tat i o n  i s  u nknown . The ma l e  d i d 
not  paw any one  part of  h i s body more than three t i mes . Both  bears 
at Tremon t  pawed ( F 37 and F 3 8 )  the i r Rea r  l egs ( D45 ) mos t  frequent l y .  
A t  T remont  pawi n g  the Pe r i anal /gen i ta l  area ( D4 2 )  was ranked th i rd for 
B e a r  C but t h i s was never done by B ear  D .  The Rump/ta i l  was never 
p awed by Bea r C or D .  Examp l es o f  th i s method o f  g roomi n g  are s hown 
i n  F i gure 5 . 3 .  
B i ti n g  S e l f  ( F40 ) 
Al l fou r bea rs b i t t he Rea r  l eg ( 045 ) mos t  frequent ly  ( Tabl e s  5 . 9  
and 5 . 1 0 ) .  Th i s  was a l s o the part o f  the body pawed ( F37  and F38) most  fre ­
que nt l y  at  Tremon t as p revi ous l y  noted (Tabl es  5 . 7  a n d  5 . 8 ) . The rump was 
1 scratc hi n g  s e l f w i t h the front paw ( F3 7 )  and Pawi n g  sel f ( F38} 
we � combi ned because  a c l ea r  operat i ona l  d i s t i n ct i o n  between them 
cou l d  not  be made . Hereafte r , both  S c ratch i n g  se l f wi t h  the fron t paw 
( F37 ) and Pawi ng se l f ( F 38 ) w i l l  be  referred to as Pawi ng  s e l f ( F37 
a nd F38 combi ned ) .  
Name of 
body part 
Front l eg 
Neck 
Be l l y  







F l a nk  
Shoul der 





Bel l y  
Muzz l e  
Tota l  
TABLE  5 . 5  
FREQUENCY OF  BODY PARTS AUTOSCRATCHED W ITH H I N D  PAW 
( F36 )  BY BLACK B EARS AT GOLDRUSH 
Freq . 








2 1  
TABLE  5 . 6  
FREQUENCY O F  BODY PARTS AUTOSCRATCHED W ITH H I ND  PAW 
( F36 ) BY BLACK B EARS AT TREMONT 
Freq . 
Bea r  C 
( 'i' ) 





















1 4  
Freq . 
Bear  D 
( 'i' ) 
23 
1 8  









F i gure 5 . 2 .  Bear  C and  a cub at Tremont  scratch i ng wi th the  h i nd 
paw ( F36 ) . 
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TABLE  5 . 7 
FREQUENCY O F  BODY PARTS A UTOPAWED W ITH FRONT PAW ( F 3 7  a nd  F38 
COMB INED )  B Y  BLACK B EARS AT GOLDRUSH 
Name o f  F req . Freq . 
body pa rt Bear  A Bear B 
Front paw 3 3 
Per i ana l /gen i ta l  a rea 0 5 
Head 3 l 
Front l eg 2 2 
r�u zz 1 e 2 1 
Be l l y  3 0 
Rear l eg 2 l 
Ears  0 2 
Rea r paw 2 0 
C he s t  l 0 
Nose  0 l 
Rump 1 0 
Total  1 9  1 6  
TABLE  5 . 8  
FRE QUENCY O F  BODY PARTS AUTOPAWED W I TH FRONT PAW ( F 37 AND 
F 38 COMB I N E D )  BY B LACK BEARS AT TREMONT 
N am e  o f  
body part 
Rea r 1 eg 
F ront l eg 
Rear paw 
Peri ana l /gen i ta l  area  
F ront paw 
Bel l y  
Muzz l e 




F req . Freq . 
Bear  C Bear D 
� � 
1 3  9 
1 2  1 
9 2 












F i gure 5 . 3 .  Bea r · C  at  Tremont Paw i ng herse l f ( F37 and  F38 ) . 
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TABLE 5 . 9  
FREQUENCY O F  BODY PARTS AUTOB ITTEN ( F40 )  BY B LAC K BEARS 
AT GOLDRUSH 
Name o f  Freq . Freq . 
body part  Bear  A Bear  B 
o' � 
Rea r l eg 9 5 
Back  4 5 
Ches t 5 0 
Rump 4 0 
F1  a n k  2 1 
Front l eg 1 2 
Front  paw l 2 
Be  1 1 y 0 1 
Rea r paw 0 l 
To ta 1 2 6  1 7  
TABLE 5 . 1 0 
FREQUENCY OF BODY PARTS AUTOB I TT EN ( F40 ) B Y  BLACK  BEARS 
AT TRH10NT 
Name of Fre q .  Freq . 
body part  Bea r C Bear  0 
( '? )  ( ¥  
Rear l eg 5 1 0  
F ront  1 eg  2 5 
Fron t paw 2 5 
Back  1 6 
Be l l y  0 7 
F l a n k  1 2 
Che s t  0 3 
Rea r  paw 1 1 
Rump 0 1 
Pe r i a n a l / gen i ta l  a re a  0 1 
Tota l 1 2  4 1  
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b i tten four  t i mes by the ma l e  but  not a t  a l l by the fema l e  a t  Go l drus h .  
T he geni tal s were never  b i tten by ei ther o f  t hem . A t  Tremont  ne i ther 
t he rump nor the peri anal /geni tal  reg i on were b i tten by Bear C and Bear 
D b i t each  area  on ly  once . 
Bear D b i t herse l f  more frequently t ha n  Bear C ( 4 1 : 1 2 ;  � =1 5 . 87 ,  
P < . OOl ) .  There was no s i gn i fi cant  d i fference between t he bears at  
Go l drus h .  
Rubbi ng Rump , e tc . , Up and Down {F42) 
The frequenc i es for Rubb i ng rump , e tc . , u p  a nd down ( F42 )  were 
s o  l ow that tabl es for thi s behav i or were not i nc l uded ( Total  i ns tances : 
Bear  A=O ; Bear B;2 ; Bear C;6 ;  and Bear D=O) . 
Rubbi ng Rump , etc . , From S i de to S i de (F43 )  
In  thi s a nd the secti on whi c h  fol l ows the object  rubbed i s  
descri bed ra t her than the part of  the body rubbed s i nce the defi ni t i on 
o f  the category i nc l udes the body part ( s ) rubbed . 
The object mos t  frequently rubbed { F43 )  by the ma l e  a t  Go l drush  
was  the Den  ( 07 1 ) {Tabl e 5 . 1 1 ) .  The fema l e  was  observed rubb i n g  her  
rump , e tc . , from s i de to  s i de ( F43 ) on ly  once . The obj ect  was a pos t 
o f  the s hed . Bear D a t  Tremont rubbed the Fence ( 069)  mos t frequent ly , 
wh i l e  Bear  C rubbed trees and the fence mos t frequently (Ta b l e  5 . 1 2 ) .  
T rees ( 06 )  were second -ranked for Bear D .  
Bear C rubbed ( F43 ) more freq uent l y  than  Bear D ( 1 2 : 4 ;  x2 =4. 0 ,  
P< . 1 0 ) . The  ma l e  rubbed ( F43 )  much more frequent ly  than d i d  the fema l e  
( 1 7 : 1 , x2 = 1 4 . 22 , P< . OOl ) .  Examp l es o f  th i s method ( i . e . , F43)  a re 
s hown i n  F i gure 5 . 4 .  
TAB LE  5 . 1 1  










( F4 3 )  BY  B LAC K B EARS AT GOLDRUSH 
. 
F req . 








1 7  










FREQUENCY O F  OBJ ECTS RUBBED FROM S I DE  TO S I DE W I TH RUMP , ETC . ,  
( F43 )  BY BLACK B EARS AT TREMONT 
Name of F req . F req . 
obj ec t  Bea r C Bear D 
'i' � 
Fence 5 3 
Tree 5 1 
Shed 1 0 
Wa ter t rough  1 0 
Total 1 2  4 
9 9  
F i gure 5 . 4 .  
1 00 
' I  
Bear C at Tremont Rubb i ng her rump , etc . , from s i de to 
s i de (F43) . ( I n  both exampl es the head i s  ra i sed verti ca l l y 
i n  order to rub i ts do rsal s u rface . ) 
1 0 1 
Rubb i ng F l a n k ,  etc . ( F44) 
At Go l drus h t he ma l e  r ubbed h i s fl ank , e tc . ,  a ga i n st  the posts 
s up port i n g  the s hed  mos t  frequen t ly  ( Tab l e 5 . 1 3 ) . I n  the one i ns ta nce 
of rubb i ng by the fema l e ,  s he ru bbed the pos t .  At Tremont Bears C and 
0 each ru bbed ( F44 )  the Fence ( 069 )  mos t  freq uent ly  ( Ta b l e  5 . 1 4 ) .  Trees 
( 06 )  and the Test i ng  a pparatus  ( 080 ) were s econd- ranked fo r Bear C a nd 
B ea r  0 respect i ve ly  a t  Tremont . An exampl e  o f  Rubbi ng t he f l a n k , e tc .  
o n  a tree i s  s hown i n  F i g ure 5 . 5 .  
Comb i ned  Rubb i ng Methods 
Gen e ral l y ,  the bears at T remon t rubbed objects more frequent l y  
than  d i d the Gol d rush be a rs ( percentages o f  comb i ned rubb i ng catego r i e s  
out o f  a l l  C l ass  C beh av i ors : Bea r  A=0 . 46 percent ; Bea r 8=0 . 0 7  percent ; 
Bear  c � o . s o pe rcen t ;  Bea r  0=0 . 6 6 percent ) .  Tab l e s 5 . 1 5 an d 5 . 1 6 s h ow 
the ran ked  obj ects fo r a l l catego r i e s of rubb i n g  ( F42 , F4 3 ,  and F44 )  
comb i ned . The shed posts ( 084 ) are ran ked h i ghe st  at Gol d ru s h  fo r both 
bears . At T remon t the fence ( 06 9 )  ran ked f i rst  for both bears . 
C ompar i son of Body Parts Groomed Empl oyi ng the Var i ous  Methods of  
Groom i ng 
Tab l e  5 . 1 7  s hows that each mode of  groomi ng  tends  to reach  
certa i n pa rts of t he body mo re than  others . S n i ffi ng  and l i c ki n g  rea c h  
t he fro n t  paw and front l eg pri mari l y ;  scratc h i ng w i th the h i nd paw 
reaches  the nec k ,  f l ank , front  l eg ,  a nd s ho u l ders ; pawi ng  w i t h  t he 
f ront  paw rea c hes  t he head , the peri a na l / ge n i ta l area , t he rear  l eg , 
t he fro n t  paw and l eg ,  and a greate r vari ety o f  body parts  t han other 
methods ; and b i t i ng re aches the fro nt and rear l egs , the front paw , 
a nd the l ower bac k .  T he dorsa l pa rts of the body , i nc l ud i n g t he  r ump , 
1 02 
TABLE  5 . 1 3  
FREQUENCY OF OBJECTS RUBBED W I TH FLAN K ,  SHOULDERS , N EC K , AND 
HEAD ( F44 ) BY  B LAC K B EARS  AT GOLDRUSH  
Name of Freq . Freq . 
obj ect Bear  A Bear  B 
cf 'i' 
Post 8 1 
See-saw 2 0 
Den 1 0 
Shed 1 0 
Tota l 1 2  
Tab l e 5 . 1 4  
FREQUENCY OF OBJECTS RUBB E D  W I TH FLAN K ,  SHOULDERS , N EC K ,  AND 
HEAD ( F44 ) BY  B LAC K BEARS AT TREMONT 
Name of Freq .  Freq . 
obj ect Bear C Bea r  D 
'i' 'i' 
Fence 1 8  1 4  
Tes t i n g  apparatus 3 1 0  
Tree 6 4 
Shed 0 7 
Attached l i mbs 4 0 
Stone 2 0 
Log 0 1 
Tot a l  33 36 
---- ... -�'""""-- -· 
· -e: 
F i gure 5 . 5 .  Bear C at Tremont  Rubb i n g her  fl an k ( F44 ) . 
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TABLE  5 . 1 5 
FREQUENCY OF OBJECTS RUB BED US ING  ALL METHODS ( F42 , F43 , AND F44 
COMB I N E D )  BY BLACK B EARS AT GOLDRUSH 
Name of F req . Freq . 
1 04 
ect Bear A Bear B 
Post  1 0  4 
Den 8 0 
Fence 3 0 
Shed 3 0 
See-saw 3 0 
Tree 1 0 
Food-box 1 0 
Total 2 9  4 
TABLE  5 . 1 6  
FREQUENCY OF OB JECTS R UBBED  US IN G AL L 1·1ETHODS ( F42 , F43 , AND F44 
COMB IN E D )  BY BLACK BEARS AT TREMONT 
Name o f  F req . Freq . 
::>bject Bear C Bear D 
'i' 
Fence 24 1 7  
Tree 1 1  5 
Tes t i n g apparatus  3 1 0  
Shed 4 7 
Attached l i mbs 4 0 
Stone 2 0 
Water trough 1 0 
Log 0 1 
Total  49 40 
T ABLE 5 . 1 7  
BODY PARTS GROOMED (CLASS D :  OBJECTS) BY B LACK BEARS EMPLOY I NG ALL METHODS OF AUTOGROOMING EXCEPT RUBB ING 
( C LASS C :  FUNC T IONS . . .  ) AT GOLDRUSH AND T REI>()NT 
S n i ffi ng 
s e l f 
A utogroomi ng Method 
S c ratch i ng Pawi ng Bi ting 
s e l f s e l f  sel f 
__ _jf)5 l _ _ _ 
L i c l d ng 
s e l f 
(F39} -�-J. F37 , F38) {F40) 
B ody Part 
Groomed 
S e l f  ( D2 9 )  
Head ( D30 , D 3 l  
D32 , D33 , 034 , 
A 
D 3 5 )  0 
Neck. ( D 3 6 )  0 
Shoul ders ( D37 ) 0 
Back. ( D38) 0 
F 1  ank. ( 039) 
R llllp / ta l l ( D40) 3 
Pen ana I /  
gen i ta l  ( D42 ) 
B e l ly ( D4 3 )  
C hes t ( D44) 
Rear leg (D45) 
F ront l eg ( D46) 
Rear paw ( 04 7 )  

























7 l 1  
4 0 
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0 0 2 
l 5 l 
0 4 0 
2 l l  6 
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0 4 
0 7 l l l  
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back , neck , and  top o f  the head , a re not readi l y  reac hed by a ny o f  these  
methods b u t  rubb i ng  the  rum p , etc . , u s i n g  e i ther of  the tech n i q ues 
descr i bed ( F42  and  F43 )  does s cratch these a reas . There fo re i t  appears 
t ha t  rubb i n g  compl ements other a utogroom i ng  met hods . 
C ompar i son of  B ody Parts Sn i f fed i n  Soc i a l  I nvest i ga t i o n  a n d  Autogroomi ng 
In genera l , d i fferent parts of  t he body a re s n i f fed i n  s oc i a l  
i nv e s ti gat i on  a nd a utogroomi n g  a s  s hown i n  Tab l e  5 . 1 8 .  Auto- a nd 
a l l o l i c ki n g  were not compared s i nce  s oc i a l l i c k i ng  occurred a t  s uch l ow 
r a tes . Ot her methods of autogroom i ng  ( i . e . , s c ratchi n g  se l f w i t h  the 
f ront  and  hi nd  paws , b i ti n g sel f ,  a nd rubb i ng se l f )  were not  comparabl e 
t o  a l l ogroomi n g  methods s i nce these had n o  a l l ogroom i ng  equ i va l en t .  
I n  Ta bl e 5 . 1 8 s ome parts o f  the body ( i . e . , parts o f  t h e  head ) were 
n o t  l i s ted s i nce they cou l d  not be reached by auto l i ck i ng . The  
u ndi ffere n t i a ted category ,  Se l f ( 02 9 ) , was  a l so e l i mi nated from com­
p ar i son . 
Compar i s on of  Autogro omi ng Meth ods by Quarters of  the Year 
The rates o f  combi ned categori es o f  groomi ng  occurri ng  i n  three­
month  peri ods dur i ng 1 97 1 , 1 97 2 , and 1 97 3  a re compa red i n  F i g u re 5 . 6  
( s n i ff i n g/ l i c k i n g  and b i ti ng )  a nd Fi gure 5 . 7  ( s cratc h i n g  and  rubbi n g ) . 
F o r  each  i nd i v i dual  the rates o f  rubb i ng  and s cra tc h i n g  rou gh l y  paral l e l 
each other w i t h  the rates for rubb i n g  bel ow those for s cratch i ng 
gene ral l y . Bear  B ' s  rates of rub b i n g  are s o  l ow that  a c ompa ri s on i n  
h e r  case  i s  not  mean i ng fu l . For al l fou r bears the rat e  dur i n g  the 
fou rth q u a rte r o f  1 972 was l owe r  than du ri n g  the p reced i n g two q u a rte rs 
TABLE 5 . 1 8  
A COMP A R I SON O F  RATES O F  SOC I AL SN I FF I NG AN D AUTOSN I FF ING O F  B O DY PART S 
AT G O L D RUSH AND T REMONT 
B e a r  A (ct)  Bear B ( � )  Bea r  C (>/ )  Be a r  D 
Aut o - S oc i a l  Auto- Soc i a l Aut o - Soc i a l  Auto-
groom . I n ves t .  groom. I n vest . g room . I n ves t .  groom . 
P a r t  Body S n i ffed f re q .  % F req.  F re q .  X F req . N Freq . w F re q .  F req . % /.- /e 
---� -·- ---�- --- -- --·- --
Pe ri a n a l / gen i ta l -
rumo / ta i l  4 3 3 . 33 1 9  86 . 36 4 1 2 . 50 2 28 . 5 7 1 3 . 45 4 4 4 . 44 2 4 . 55 
B a c k  0 0 . 00 2 9 . 09 3 9 .  38 1 1 4 . 1'9 1 3 . 4 5  4 44 . 44 1 2 . 2 7  
Be l l y 0 0 . 00 0 0 . 00 0 0 . 00 0 0 . 00 0 0 . 00 0 0 . 00 6 1 3 . 6 4 
F ront paw 4 3 3 . 3 3  1 4 . 55 1 3  4 0 . 6 3  1 1 4 . 29 1 3  44 . 83 0 0 . 00 1 9  4 3 . 1 8  
F ro n t  l e g  2 1 6 . 6 7 0 0 . 00 7 2 1 . 88 0 0 . 00 1 1  3 7 . 9 3  0 0 . 00 6 1 3 . 6 3  
Rea r  paw 0 0 . 00 0 0 . 00 4 1 2 . 50 2 2 8 . 5 7 0 0 . 00 1 1 1 .  1 1  5 1 1 . 36 
Re a r  l eg 1 8 . 3 3  0 0 . 00 1 3 . 1 3  1 1 4 . 29 3 1 0 . 34 0 0 . 00 1 2 . 2 7 
F l ank 1 B . 3 3  0 0 . 00 0 0 . 00 0 0 . 00 0 0 . 00 0 0 . 00 4 9 . 09 
To tal  1 2 1 00 . 00 22  1 00 . 00 3 2  1 00 . 00 7 1 00 . 00 29 1 00 . 00 9 1 00 . 00 4 4  1 00 . 00 
------------ - - - - - -� 
' n  
S o c i a l  
I n ve s t . 
F req . 
1 20 . 00 
0 0 . 00 
0 0 . 00 
0 0 . 00 
2 40. 00 
0 0 . 00 
0 0 . 00 
2 4 0 . 0 0  











0 . 3 3 0 . 4 9 
0 . 6 7 0 . 2 0 
0 . 02 0 . 41 0 . 00 
1 . 5 6  1 . 30 0 . 30 
Bear A 
Bea r B 
Bea r  C 
0 . 38 2 . 2 2  0 . 64 0 . 7 5 1 . 3 9  1 . 0 2  1 . 06 
1 08 
0 .  24 0 . 6 3  0 . 1 9 0 . 1 4 0 . 1 6 
0 . 24 0 . 00 0 .  26 0 .  2 3 0 .  1 6  
0 . 1 2  0 . 0 0 0 . 2 1  0 . 1 4  0 . 4 6  0 . 2 6 0 . 00 
B e a r  D 
0 . 00 l . 05 2 . 02 1 . 5 9  0 . 1 2  0 . 5 0 3 . 3 7 
0 . 00 0 . 00 0 . 70 1 . 0 3 0 . 1 2 1 . 49 0 . 5 4 
Qua r t e r  
Yea r  
3 4 
1 9 7 1  
2 3 
1 9 7 2  
4 1 2 
1 9 7 3  
Sn i f f i n g / l i c k i n g  
3 4 
1 9 7 1  
2 3 4 
1 9 72 
B i t i n g  
F i gure 5 . 6 .  Bea rs ' r a t e s  o f  s n i f f i n g/ l i c k i n g  a n d  b i t i n g  by qua rters o f  t h e  y e a r  
i n  1 97 1 ,  1 9 72 , a n d  1 9 73 a t  Gol d ru s h  a n d  Tremon t .  
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1 0  
5 
1 0  
5 




1 . 1 0  1 . 0 3  
0 . 6 2 0 . 1 5  
0 .  9 0  0 .  6 4  0 .  1 6  
1 . 30 0 . 74 0 . 1 6  
Bea r A 
Bear B 
9 . 95 3ea r C 
5 . 5 2 
1 09 
0 . 43 0 . 73 0 . 65 0 . 2 8 0 . 00 
0 . 1 0  0 . 05 0 . 1 3  0 . 0 5 0 . 00 
0 . 4 9 0 . 30 2 . 08 1 . 2 2  0 . 81 1 . 2 3  0 . 64 0 . 6 4 0 . 70 0 . 35 2 . 2 5  0 . 8 5 
1 0  
6 . 4 7 
5 
0 . 1 2  0 . 00 1 . 3 2  l .  73 0 . 1 2  
0 
Quarter 3 4 
Year 1 9 71 
2 3 4 
1 9 72 
S c r a t c h i n g 
1 z 
1 9 7 3  
0 . 00 0 . 0 7  0 . 7 0 0 . 3 3 0 . 00 
3 4 
1 97 1  
2 3 4 
1 9 7 2  
Rubb i ng 
4 . 4 2 
2 . 74 
1 2 
1 9 7 3  
Fi gure 5 . 7 .  Bea rs ' ra tes o f  s c r a tc h i n g a n d  rub b i n g b y  q u a rt e r s  of the yea r i n  1 9 7 1 , 
1 97 2 , a n d  1 9 7 3  a t  Go 1 d ru s h  a n d  T remon t .  
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a nd i n  the case  of  the Tremont bears far l ower than i n  the fo l l ow i n g  
two quarters. 
I I I. D I SCUSS I ON 
S n i ffi ng Se l f  ( F 36) and  l i ck i ng Se l f  ( F40) _  
Al though  S n i ffing s e l f ( F36 ) i n  i tse l f does not perform a groomi ng  
functi on , i t  i s  be i ng  incl uded here for  two reason s : ( 1 ) i t  is a lmost 
a l ways a part o f  sequence s  o f  s e l f- l icki n g  behav i o r ( F40 ) ; (2 ) post ures 
d ur i n g  s n i ffi ng, body parts  s niffed , and seasonal  p atterns of s niffing 
a re simi l a r  to t ho s e  for s e l f- licki ng .  
Two patterns o f  t he data on  se l f- s niffing and  se l f- l i ckin g  of  
body parts  are  s trik i n g :  ( l ) the compara tivel y  hig h  rates o f  se l f­
s niffing  a nd s e l f- l icki ng  t he f ront paws and front l e gs; and (2 ) the 
compara t i v e l y  l ow rates of s e l f- s niffing and se l f- l icking the periana l / 
g enita l region . (Se l f-sniffi n g  and se l f- l icking wil l  be referred to 
a s  s niffing  and  l ick i ng  i n  t he remainder of the c ha pte r . ) 
s everal  
1 i cking  
Sniffi ns and l ic king t he front  2a�vs and front l egs . There a re 
pos sib l e reasons  for the re l at i ve l y  high rates o f  s n i ffing and 
the front paws and  front  l egs : 
( 1 )  These body pa rt s  are most easil y  reached by t h e  s no u t ;  
( 2 )  T hese  body parts may prod uce a pheromone o r  other odor t hat  
t he bears fi nd a ttract i ve ; 
( 3 )  Materi a l  from the environment adheres  to t he fron t paws and l e gs 
more than to other parts of  the bo dy and the bears expl o re 
a nd remove this material  by sn i ffing  and licking ; 
( 4 } Part i c l es a nd traces of  food acqui red dur i n g  forag i ng  
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and eat i ng a d here to t he fron t paws and l egs  a nd the bears 
l ocate a nd remove  food parti c l es by s n i ffi n g  a nd l i c k i n g  
t hese  a rea s . 
Pos i ti ve ev i dence i s  p resen ted for each hypothes i s . Nega t i ve e v i dence 
i s  p resented for s ome of  the hy potheses . None of  t he hypo theses are 
i ncompa t i b l e  wi t h  the others . 
T he acces s i b i l i ty hypothes i s .  Duri n g  Sni ffi n g  se l f ( P3 5 )  the  
forepaws and front  l eg s  were acces s i b l e  i n  a l l post ures a s s umed by  the  
b ea rs i nc l ud i ng  t he S i tt i ng down (P5 )  posture , wh i c h  was  ranked fi rst  
for  Bears  B and D and  the Ventral  ly i ng ( P7 )  posture , whi c h  was  ran ked 
f i r s t  for Bears A and C .  Con s i de r i ng  bear  anatomy i t  wou l d  have been 
d i ffi c u l t i n  fact for them to s n i ff or  l i c k anyt h i n g  other than t he 
fore paws and front  l e gs  i n  the Ventra l  l y i n g  pos i t i on .  
The g l and hypot hes i s .  Some ev i dence s upports and some ca l l s  
i nto ques t i o n t he hypothes i s  that  there are p heromo ne- produc i ng gl ands  
i n  the forepaws . T he con trad i ctory ev i dence i s  somewhat mo re conv i nc i ng .  
A be hav i o r wh i c h was ca l l ed St i ff- l e gged wa l k i ng ( F2 9 )  i n  the 
p resent  s t udy was pe rfo rmed by a l l fo ur of t he capt i ve bears ( Ap pend i x  
A ) . A fi fth wi l d  free- roam i ng  bear a t  Spence F i e l d i n  the Park  was 
o bs e rved wa l k i n g s t i ffly after an aggres s i ve encounte r  w i th  another 
b e a r .  One capt i ve bear i n  pa rt i c u l ar ( Bear C)  pe rformed th i s be hav i or 
many t i mes , a l though  th i s i s  not refl ected i n  the sys tema t i c observa t i on s . 
S he d i d  t h i s mo s t  notab ly  w hen  t he cubs , who had been conf i ned i n  sma l l  
c arry i ng cages smel l i ng  stro n g l y  of u r i ne , were f i rs t brought to the 
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e nc l os u re . Unfo rtunate l y ,  no  sys temati c observat i ons  were made at that  
t i me ,  a l though  f i l m  and  v i deotape record s  exi s t .  
The be hav i or con s i s ted o f  s l i d i ng the front paws , knees l oc ked , 
a l ong  t he s ub s tra te , p roduc i ng a not i ceab l e s k i d mark ( F i gure 5 . 8 ) . 
S i mu l taneous l y ,  ur i n e  o ften tri c k l ed down the h i nd l eg s . A pheromone 
s ec reted from gl ands  i n  the forepaws and u ri ne dr i p p i ng  from t he h i nd 
l e gs and h i nd paws cou l d  be depo s i ted on the s u bs trate dur i n g  ' ' s t i ff­
l eg ged  wa l k i ng "  and pos s i b l y  wh i l e  wa l ki ng norma l l y  as wel l .  Th i s woul d 
p rov i de a mechan i sm  for avoi dance of  soc i a l  contact by adu l t  bears . 
Some s pec i es  o f  Carn i vora have g l ands on  t he foot t hat may sec rete 
p heromones accord i ng to Ewer ( 1 97 3 ,  page s  91 and 9 2 ) : 
Sweat  g l ands a re present on  the i nterd i g i tal  membrane of  the 
paws i n  a n umber o f  s pec i es and these may al so  have some funct i o n  
sett i ng scent . I n  the Can i dae l i ttl e g l andul a r  pockets are a l so 
p re sent  i n  the dorsa l  s urface of  the membranes near the bases  o f  
t h e  d i g i t s . 
Two facts we i gh a ga i n s t  the hypothes i s  a bove . The mo st  compel l i ng 
i s  that there i s  no anatomi ca l  ev i dence for s u ch gl a nds  at  presen t .  
Second l y , o ur  capti ve  bears mi ght have been expec ted to have exp ressed 
more i ntere s t  i n  the forepaws duri ng soci al  s n i ffi ng and l i c k i ng behav i o r 
i f  s uch  g l ands were act i ve l y  funct i on i n g  ( C hapter 4 and Tab l e  5 .  1 8 ) . 
The  adhes i on hypothes i s .  Because of the un i que r o l e  of  the fo repaws , 
f ront  l eg s , and mouth  i n  man i pu l at i ng objects , a greater var i ety of 
mate ri al s adhere to  these pa rts duri ng  n o rmal act i v i t i es than to other  
p a rts o f  t he  body . 1 f se l f- produced g dors and tastes  are neutra l l y  
" attract i v e "  o r  " unattrac ti v e "  and i f  bears are attracted to nove l  odors 
a nd tastes then one wo u l d  expect t hem to s n i ff and l i ck  the i r own fo re paws 
a nd front l egs  ( and muzzl e and l i ps ,  of cours e )  mo re than other a reas . 
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F i g u re 5 . 8 .  Bea r C a t T remon t  Wa l k i n g s t i f f l y wh i l e  u r i n a t i n g ( F29 ) . 
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Exp l o rat i on an d remova l  of  s ubs tances from the body s urfac e t h rou gh 
s n i ff i ng and l i c k i ng accompl i s hes a t  l eas t two pu rpo se s : 
( l ) t he an i mal i s  r i d  of  a s ubsta nce that  m i ght  be harmful 
to hea l th or decrease  the a b i l i ty to s urv i ve i n  any way ; 
( 2 )  t he an ima l ' s  a b i l i ty to s urv i ve i s  i nc reased by see k i n g  
s t imu l at i on  from t he env i ro nment , concerni n g ,  fo r examp l e ,  
food , p redators , r i v a l s ,  and s exua l pa rtners . 
Remova l  of s ub stances c an no t  be the s o l e  o r  even pr i ma ry funct i on  
o f  l i ck i ng i n  b l ac k  bears . I f  i t  were , then  a l l parts of  the body woul d 
b e  l i c ked thoro ug h l y  on  occas i on ,  e s pec i a l l y a fter eat i ng and res t i n g .  
Howeve r ,  the bears were nev er obs erved l i c ki n g  the body systemat i cal l y  
a s  wo u l d  dome s t i c  cats . A l so , t he i r s a l i v a wh i ch  i s  very th i c k  and 
s t i c ky ( persona l  o bservati on )  may not be we l l s u i ted fo r groomi ng .  
T herefore the second a l ternat i ve immed i ate l y  abov e ,  see k i ng  s ti mu l at i o n  
from t he envi ronment, i s  a more l i ke l y  ex p l anat i on o f  l i ck i ng . 
The food res i d ue hy pot h es i s .  The argumen t s  s up port i ng t he fourth  
hypothes i s  are  an  extens i on  o f  t hose fo r the  th i rd hypo thes i s .  The 
paws of  bears p l ay a n  i mpo rtant ro l e  i n  fora g i n g  fo r and  e at i ng  food 
( Bacon , 1 97 3 )  and th i s may a ccount fo r h i gher rates fo r s n i ffi ng  and  
l i ck i ng these rat her than  other pa rts of the  body . The  p l a nt i grade 
fo repaws of Urs i d s  and Procyo n i ds are mo re i mpo rtant fo r th i s p u rpose 
t han  the fo repaws of  d i g i t i grade C a r n i vora owi n g  to the neces s i ty of 
r i g i d i ty i n  the  forepaws o f  d i g i t i grades i n  order to l ocomote on the  
t i p s of the d i g i ts ( a s in  C an i ds , Fe l i ds , Hyaen i ds , Mustel l i d s , and 
V i verri ds ) . I n  genera l , t h i s adaptat i o n , by extend i ng the l ength o f  
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t he l i mbs , pe rmi ts d i g i t i grades to run more qu i c k l y  than p l ant i g rades , 
b ut the i r paws are rel at i ve l y  l es s  dextrous  i n  obta i n i n g food and 
man i pu l a ti n g  o bj ects . 
Bears a l so u s e  the paws to  avo i d  i nges t i ng a great dea l o f  nonfood 
mater i a l  when feed i n g .  They do th i s by d ropp i n g  food that  i s  m i xed 
w i th nonfood from the mouth  ( e . g . , c rushed nut she l l s  and  nut meat )  
o nto the top o f  t h e  fo repaw a n d  then u s i ng t he to ngue to s e l ect i ve l y  
touch a n d  draw i n  those p i ec e s  wh i c h  a re foo d  ( Bacon , 1 97 3 ) . I n  t h i s 
context sn i ffi ng and l i ck i ng the fo re paws i s  necessary to i ngest the 
p i eces of  food . Sequen t i a l  ana l ys i s  of  the co l l a psed data for the fou r  
bears re vea l ed ,  however , that l i ck i ng  occ urred at  l ower rates dur i n g  
2 and a fter  sequences of  eati ng  t han i t  di d overa l l  ( X  =6 . 1 7 ,  P < . 05 } . 
T h i s was p robabl y  a n  art i fact o f  the scori n g  sys tem s i nce eati n g  was more 
l i ke l y  to be scored than  l i ck i ng  un l es s  l i c k i ng wa s c l ea r l y  s eparated 
i n  ti me from eati n g .  S i nce the  bears  us ua l l y  d i d  not eat food mi xed 
w i th nonfood ( e . g . , n uts and n u t  s he l l s )  they norma l l y  had no need to 
d i fferenti ate food from nonfood by sn i ffi ng  and l i c ki n g  the front  paws 
a nd front l egs . However , t he i n formal o bserv at i on  notes revea l  that 
they d i d s n i ff and l i c k  the paws when eat i ng foo d  of  th i s type . What the  
s equent i a l  an a l ys i s reveal s mos t c l ea r l y  i s  that  they d i d  not engage i n  
autogroomi ng for an extended  peri od a fter  eat i n g .  Of the four  hypotheses 
o ffered to expl a i n the preference for s n i ff i ng  and l i c k i ng  the forepaws 
a nd front  l eg s , a l l a re p l au s i b l e , though  the fo u rth hypo the s i s ( i . e . , 
s n i ffi ng  a nd l i c k i n g food )  a ppears mos t  l i ke l y  based on i nfo rma l 
o bs e rv at i on . 
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S n i ffi ng and L i ck i ng t he Per i a na l /Gen i ta l -Rump/Ta i l Regi on . 
The bears sn i ffed and l i cked the i r  own per i ana l / gen i ta l  and rump/ 
t a i l reg i ons i nfrequentl y ,  e s pec i a l l y  con s i de r i ng the fema l e s '  mode o f  
u ri nat i on  i n  wh i c h  some of  t he ur i ne  tri c k l es  down and d r i es o n  t he 
f u r  o f  the h i nd l egs  ( Herrero , unpub l i s hed  manus cri pt ; B u rghardt a nd 
B urghardt , 1 972 ) . T hey m i ght be expected to s n i ff or l i c k  the uri ne 
i f  i t  conta i ned p heromones o r  to groom the fur to remove the uri ne . 
Most  members o f  O rder Carn i vora  have l arge fun cti ona l a n a l  g l ands ( Ewer ,  
1 97 3 ) . Other p heromone- produc i ng g l a nds ( e . g . , i ngu i n a l  g l ands ) are 
a s s oc i ated wi th  th i s reg i on of the body i n  some s pec i es of Carni vora . 
U n i vers a l l y  i n  mamma l s ,  the excreted uri ne conta i n s  me ta bo l i t i es o f  
hormone s .  These metabol i te s  serve a s  pheromones i n  many s pec i es , 
e xpec i a l l y dur i ng  the mati ng  season  ( E stes , 1 97 2 ) . P heromones wh i c h  
d o  not serve a sexual  funct i on may a l s o b e  conta i ned i n  the ur i ne a nd 
fece s .  The l ow rates of se l f-sn i ffi ng  and se l f- l i ck i n g  the peri ana l / 
g en i ta l reg i o n  by the bears i n  t hi s  study do not neces sari l y  mean that 
Amer i ca n  b l ac k  bears a s  a spec i e s do not secrete p heromones from th i s  
regi o n .  Our bears may have been a typ i ca l  fo r s everal  rea sons  that 
w i l l  be e l aborated l a ter i n  th i s c hap ter . 
The re was a g reater di ffe rence  i n  rates of sel f-sn i ffi ng between 
the mal e  and femal e at Gol d rus h than between the femal e s  at Tremont . At 
Gol drus h the femal e sn i ffed he rse l f much  more fr�uentl v than the mal e 
s n i ffed h i msel f .  S he s n i ffed her  front paws often but was i n frequent l y  
obse rved sn i ff i ng her  peri an al / ge n i tal - rump/ta i l  area (Tabl e 5 . 1 8 ,  p .  1 07 ) . 
By contrast the ma l e  at  Gol dru s h  s n i ffed h i s partne r ' s  peri anal / gen i tal ­
rump/ta i l area much more frequen t ly  ( Tabl e 5 . 1 8 )  a nd her front paws on l y  
on c e .  I f  femal e s  produced phe romones i n  the u r i ng duri ng t he ma t i ng  
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s e a s on t h e s e  data  wou l d be a n  i nd i cat i on t h at p a r t s  o f  the body wh i ch p ro­
d u ce p h e romones can be a t t ra c t i v e  to con s p ec i f i c s  w i t h o u t  b e i n g  a tt ra c t i ve 
t o  t h e  p roducer i ts e l f .  O f  t h e  fou r bears on l y  B e a r  C was o b s e rved l i c k i n g 
he r own p e r i a n a l / ge n i t a l - rump/ t a i l a rea i n  sy stema t i c obs e r v at i o ns a n d  s he 
d i d  s o  o n  on l y  one occa s i on .  There may b e  a re l a t i o ns h i p  between t h e  p a rt s  
o f  a bea r ' s  own body t h a t  i t  s n i ffs a r.d l i c ks f r eq ue n t l y  a n d  t h e  c a p ac i ty 
o f  g l ands  i n  t h a t  p a r t  o f  t h e  body to p roduce p he romone s . Howeve r ,  body 
p a rt s  t h a t  a re s n i f fed and l i c ked d u r i n g  s o c i a l  i n ves t i g at i o n  a re better 
i n d i c at o rs o f  a sou rce o f  p h e romones t h a n  p a r t s  a u t o g roomed by s n i f f i n g  
a n d  l i ck i n g  s i nce b y  de f i n i t i on phe romo n e s  perform a s oc i a l fun c t i o n  ( C ha pte r 4 ) .  
S c r a tc h i n g  ( F36 , F37 , a n d  F38) , B i t i ng ( F40 ) , l i ck i ng W39) , a n d  R u b b i ng 
S e l f ( F42 , F43 , a nd F44 ) 
T he da t a  o n  s c ra t c h i n g , b i t i n g ,  l i c k i n g ,  a n d  r u bb i n g  were compared 
t o  demo n s t r a te : 
( 1 ) t ha t  t he f ro n t  p aws , h i n d  paws , t o n g u e , a n d  t e e t h  a re 
e a c h  u s e d  to g room d i s t i n c t  p a r t s  o f  the b o dy a n d  t h a t  
r u bb i n g  i nv o l ves t h o s e  p a r t s  o f  t he body n o t  read i l y  
reached w i t h  paws , t o n gue , a n d  t e e t h  ( Tab l e 5 .  1 7 )  a n d  
( 2 )  t h a t  s c ra tc h i ng ,  b i t i n g ,  l i c k i n g , a n d  rubb i n g  d o  n o t  
h a v e  i de n t i ca l func t i o n s . 
T he s e  d a t a  s u gges t t h a t  t he t ee t h , t o n g u e , front p aws , a n d  h i n d  
p aws ea s i l y  reac h c e r ta i n p a r t s  o f  t he body fo r g room i n g ,  b u t  t he d o rs a l  
s u r fa c e s  o f  t h e  rump , ba c k , nec k , s ho u l ders , a n d  head a re n o t  e as i l y 
r e a c hed . I n s t e a d  t he s e  p a r t s  a re g ro omed p r i ma r i l y  by r u bb i n g  a ga i n s t 
o bj e c ts . 
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Ewer ( 1 968) has d i scussed soc i a l  groom i ng  i n  s pec i es that l i v e  
i n  soc i a l  groups  a s  adu l ts .  Fo r them t he parts o f  the body soc i a l l y  
g roomed most o ften and that e l i c i t  t he greates t expre s s i ons  o f  p l eas ure 
w hen  groomed ( e . g . , i n  domes ti c dogs  beh i nd the ears , o n  t he c hest , 
u nder the c hi n ) a re those  whi c h  are hardest  for the a n i m a l  to reach  
i ts e l f .  T he adu l t  bear  l i v i ng a l one w i thout the  b enefi t o f  s oc i a l 
g ro om i ng  ( Chapter 4 )  must be  ab l e to rel i eve s ki n  i rr i tat i on o n  a l l 
p a rts  of  i ts own body by scra tc h i n g ,  l i c k i ng , b i ti ng , and  rub b i ng.  I t  
i s  a s s umed that s cratc h i ng behav i or pr ima r i l y  serves a funct i on  o f  re l i e f  
o f  s k i n i rri tat i on ,  a l though i t  may occur  i n  o ther contexts , s uc h  as  
d i s p l acement behav i or .  
D i s pl acement behav i or occurs dur i ng  bouts o f  aggre s s i o n  (or  
c ourts h i p or  whateve r )  when hypotheti ca l l y  t here may be s tro n g  but  
c onfl i c ti ng  mot i v a t i ons  ex i s ti ng s i mu l taneo us l y  i n  an i nd i v i dua l  ( e . g . , 
f l i g ht and fi ght mo ti vat i ons duri ng  ag gre ss i o n ) , ne i ther o f  wh i c h  i s  
domi nant , l eav i n g a behav i or wi th  l es s  mot i va t i on  to occur  ( e . g . , groomi n g  
b ehav i o r )  ( T i nbe rgen , 1 96 9 ,  ori g i n a l  1 950 ; H i nde , 1 97 0 ) . 
Rubb i n g a ga i n s t  obj ects undoubted l y  re l i eves  s ki n  i rr i tat i o n  
b ut i t  i s  a l so a s us pected mark i ng  be hav i or ( Meyer- Ho l z apfe l , 1 957 ; 
Rogers , 1 977 ) . I f  rubb i ng serves a funct i on o ther than re l i ef of  s k i n  
i rri tat i on the n  there are l i ke l y  to b e  d i s s i m i l a r  v ari a t i ons  from q uarter 
to q uarter i n  the rates of s c ratch i n g  a nd  rub b i n g beha v i o r .  Var i ati ons 
d o  occur  but the trends a ppear to be bas i ca l l y  the s ame ( F i gure 5 . 7 ,  
p .  1 09 ) , e speci a l l y  at Tremont .  
B l ack  bears are known to s u ffer from var i o us ectoparas i tes  and 
s ki n  d i seases ( Ro gers and Rogers , 1 97 6 ) . The bears at Tremont su ffered 
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f rom mange and funga l i n fect i on s .  The a pprox imate per i ods o f  i nfecti o n  
a re known ( Ba con , 1 97 3 ;  Lud l ow , 1 97 4 } . I n  the f i rst  quarter o f  1 97 3 ,  
r ates o f  scra tc h i ng  and rubb i ng i ncrea sed cons i derabl y as the bears became 
p rogres s i vel y i n fected . S i m i l a rl y  i n  the seco nd quarte r o f  1 97 3 ,  the 
rates o f  s c ratch i n g  and ru bb i ng dec reas ed for Bear C as  she overcame 
the  i nfect i on ,  wh i l e  Bear D ' s rate i ncreased  as s he was st i l l  s u ffe r i ng  
from i t . 
Dependi n g  on w hether rubb i n g  funct i ons  i n  mark i n g  o r  re l i e f  o f  
s ki n  i rr i tati on , t he behav i o rs  whi c h  i mmedi atel y  p receed and  fo l l ow 
i t  may d i ffer . Rogers ( 1 97 7 )  observed w i l d  bl ac k bears ma rk i ng by b i t i ng 
a nd c l awi ng  trees i mmed i ate l y  b efo re and a fter rubb i ng .  Meyer- Hol za pfel 
( 1 95 7 )  observ ed brown bears uri nati ng  on t rees i n  a s s oc i at i on  w i th other 
pos s i b l e  mark i ng behav i ors . The bears i n  the p resent s tudy were not 
obse rved to b i te ,  c l aw ,  or uri n ate on trees i n  a s soc i at i on  w i th rubb i ng or  
at any other  t i me .  Pe rhaps rubb i ng unas soc i ated wi th b i t i n g and cl aw i n g  
t rees i s  more l i ke l y  to funct i on i n  re l i ef of  s k i n  i rr i tat i on than i s  
rubb i ng a s soc i ated wi t h  thes e behavi ors . 
T he i nfo rmal  observat i ons  more �han tre sys tema t i c  data supported 
t he hypothes i s  that these bears rubbed i n  order to mark  o bj ects . 
T he T remont  bears frequently  s n i ffed and  rubbed objects i n  the i r  
e nc l o s ure s  that were to uched by humans  i nc l ud i n g  t he fence , w here i t  
w a s  touched mos t frequent l y  by the observer , a nd the tes ti ng  a pparatus  
w h i c h  was a l s o  frequent ly  touched . T he rate o f  rubb i ng  at  Tremo nt  was 
h i g he r  than at Go l d ru s h  ( Tab l es 5 . 1 9  a nd 5 . 20 ) . Perhaps  t h i s d i f ference 
i s  re l a ted  to huma ns touch i ng and wal k i n g  wi th i n t he enc l os ure muc h  
m o re at  Tremont than a t  Gol drus h ,  a l though an  equa l l y  p l a us i b l e  
TABL E  5 . 1 9  
FREQUEN C I E S  OF  COMB INED  CATEGOR I ES O F  AUTOGROO M I N G  
BY BLACK B EARS AT GOLDR USH  
N ames o-r  Freq . Freq . 
au togroomi ng Code Bear A Bea r B 
catego r i e s  Number (cr) Percen t ( <j> ) 
Autos n i ffi ng and  
au to l i c k i ng F35 , F39 80 0 .  3 1  75  
Autos c ra tc h i n g  a n d  
autob i t i n g F36 , F37 , F38 , 
and F40 .  74 0 . 82 5 6  
Autorubb i n g F42 , F43 , F44 41 0 . 46 6 
Tota l 1 43 1 .  59  1 37 
TABLE  5 . 2 0 
FREQUENC I E S  O F  COMB I N E D  CATEGOR I ES OF AUTOGROOM I N G  
B Y  B LAC K B EARS A T  TREMONT 
N ame s  of Freq . Freq . 
autogroom i n g  Code  Bea r C Bear  D 
ca tego r i es  Numbe r p) Perc e n t  P1 
Autosn i ffi ng and  
auto 1 i ck i ng F35 , F39 80 1 . 07  97  
Autoscrat c h i ng  and  
autob i ti ng F36 , F37 , F38 
and F40 1 36 1 . 82 1 36 
Autorubb i n g  F42 , F43 , F44 60 0 . 80 50 
Tota l  2 76 3 . 69 283 
1 20 
Percent 
0 . 84 
0 . 63 
0 . 07 
1 .  53  
Pe rcent  
1 .  28  
1 . 80 
0 . 6 6  
3 . 7 5 
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exp l anati o n  i s  t hat there were more objects o f  a grea ter  a rea ava i l ab l e  
t o  rub . T he fence a t  Tremont offered the l a rgest  ve rti ca l  s u rface 
a va i l ab l e  at e i t her enc l os ure , so  i t  i s  not s urpri s i ng that th i s was 
r ubbed mos t .  However , s i nce some objects  that  were rubbed often d i d  
not offer much  a rea ( e . g . , t he test i n g  a p pa ratus ) ,  t he rate of  rubb i ng  
v a ri ous  obj ects co u l d  not  have been d ue so l el y  to ava i l ab i l i ty .  
Undoubted l y  b l ack  bea rs trans fer odor-beari ng s ubs tances , some 
o f  them se l f- p roduced , dur i n g  rubbi n g .  T he nature of these s ubsta nces  
a nd t he i r s i gn i f i cance to  cons peci f i cs , i f  any , was  not i nvest i gated 
i n  t h i s s tudy . S k i n o i l s  mus t  be transferred , but pers p i rati on i s  not 
a pos s i b i l i ty s i nce bears do not pers p i re .  
T h i essen  and R i ce ( 1 976 )  have men t i o ned several  corre l ates 
between marki n g  behav i or a nd cha racteri s t i cs of  an i nd i v i du a l  a n ima l . 
As they s tate the case , marki n g  i s :  { 1 ) more l i ke l y  to be perfo rmed 
by ma l es than fema l es ,  ( 2 )  mo re l i ke l y  to be performed by pos tpubertal  
a n ima l s ,  ( 3 ) dependent on  seasonal  deve l opment , ( 4) a s so c i ated wi t h  
domi nance , ( 5 )  a ssoc i ated w i th aggre ss i ve behav i o r ,  and  ( 6 )  assoc i ated 
w i t h sexua l be hav i or .  
T h e  Gender Hypothes i s .  Acco rdi n g  to t he fi rst pr i nc i p l e  o ut l i ned 
a bove  the t h ree fema l e s s hou l d have been l ess  l i ke l y  to mark  t han the ma l e  
a l though  the mo s t  recent fi e l d  o bservati ons  i nd i cate that fema l es a re 
p robab l y  more terri tor i a l  than mal es ( Roger s , 1 9 77 ) and mi ght t herefore be 
e xpected to mark more than ma l es .  I t  i s  notewo rthy that the two fema l es at  
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T remont rubbed a t  h i gher  rates than the ma l e  at  Go l drus h ,  a l though  he 
r ubbed s i gn i fi cant ly  more o ften t han  hi s fema l e  c a gemate . Pos s i b l y  
r e l a ted t o  th i s was t h e  fact t h a t  wi thi n pa i rs t h e  two bears w h o  r ubbed 
t he l ea s t ,  s n i ffed  obj ec ts typ i ca l l y  rubbed  by the i r mates mo re often 
t ha n  d i d the i r mate s . Th i s i s  refl ected i n  the data wh i c h  fo l l ows . 
2 T he ma l e  rubbed pos ts more t han  the fema l e at  Go l drus h ( 1 0 : 4 ; X =2 . 57 ,  
P n . s . )  but  t he fema l e s n i ffed po sts  mo re than the ma l e  ( 1 8 : 5 ;  x 2=7 . 35 ,  
P < . O l } .  Bear  C rubbed the fence more than D ( 24 : 1 7 ;  x2= 1 . 20 ,  P n . s . )  
2 but  D s n i ffed t he fence more  than C ( 341 : 2 32 ; X =20 . 73 ,  P< . OO l } .  S i mi l a r ly  
C rubbed tree s more than D ( 1 1 : 4 ;  x 2= 3 . 2 7 , n . s . ) but  0 s n i f fed  t rees 
2 more o ften ( 6 9 : 3 8 ;  X =8 . 98 ,  P< . O l ) .  
Sn i ffi n g  obj ec t s  was re l a ted  to rubb i ng i n  a nother way . Sequenti a l 
a na l ys i s revea l ed that  Bear  C ,  w ho r ubbed at  h i gher rates than d i d  t he 
ot her t h ree bears , s n i ffed obj ects before rubb i ng s i gn i f i cant l y  more 
o ften than predi cted by her overa l l rates o f  s n i ffi ng dur i n g  a l l 
o bserva t i ons  ( 1 4 : 5 ;  x 2=4 . 26 ,  P< . 05 ) . 
The Age Hypothe s i s .  Rates o f  rubb i ng o f  the Tremont bears 
i nc reased  a s  they got o l der ( e s pec i a l l y  i n  Spr i ng  1 97 3 )  tak i n g  i nto 
a ccount  seasona l  v ar i a b i l i ty .  Th i s may have been d ue e i the r  t o  i nc reas i n g 
i nc i dence  o f  s k i n i n fect i ons , to sexua l maturi ty w i t h  concom i tant ma rk i n g 
by rubb i ng ,  o r  both . T he s i mpl e st  and factual l y  best  s upported  exp l ana t i on 
i s  that  rates o f  r ubb i ng were  c l o se ly  re l ated to i nc i dence of s k i n 
i n fect i on ( Tab l e 5 . 1 8 ,  page 1 07 and Fi gure 5 .7 , page 1 09 ) . 
The Seasonal  Hypo thes i s .  There was a seasonal  devel opment o f  
r ubb i n g  behav i or wi th the h i ghest  l eve l s  dur i ng  the second and th i rd 
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q uarters o f  1 97 2 and  the l owes t  dur i n g  the fi rst  a nd fourth  q uarters 
( F i gure 5 . 6 ,  page  1 08 ) . The second and  t h i rd q uarters wou l d have 
i nc l uded t he pe r i ods of mos t i ntense  sexual  act i v i ty b u t  they a l s o 
i nc l uded t he months when i n sects were mos t  bothersome and  w he n  fur  was 
s hed . The three exp l anati ons  ( i . e . , s ex- rel ated ma rk i n g  vs . i n sect  
i nfestati on v s . fur- s heddi n g )  for  rubb i ng cou l d  not  be separated i n  terms 
o f  e ffec t . The year  1 97 3  i s  not  usefu l  for compa ri son  to 1 97 2  because  
o bs ervat i ons  were  on ly  made dur i ng two q u a rters of  the yea r and  the  
b ears were known to be  s uffe r i n g  from i r r i tat i n g  s ki n i nfec t i o n s  a t  
t ha t  t i me .  
T he Domi nance  Hypo thes i s .  Bea r A ,  the ma l e ,  was u s ua l l y  dom i nant  
o ver Bea r B ,  t he femal e .  A l tho ugh  a pattern o f  domi nance was not  n ea r l y  
a s  c l ea r  a t  Tremo n t , Bear  C a ppeared  to  b e  domi nant  more freq ue n t l y  
t ha n  B e a r  D .  Both  Bear  A and  Bear C rubbed more freque n t l y  than  t he i r  
c agemates . Perhaps  these  facts  are re l ated . Refer a l s o  t o  d i s c us s i on 
o f  t he g ender hypothes i s  abov e .  
T he Aggres s i on Hypothes i s .  Ot her c i rcums tanti a l  ev i dence s uppo rts 
t he n ot i on of  rubb i n g  as mark i ng  beha v i o r . The ma l e  a t  Go l drus h 
repeatedl y  rubbed t he door of  t he den that e n c l osed  a s tran ge new ma l e  
a t  Go l drus h .  The  two ma l es t h reatened each  o ther frequen t l y  both  pr i o r  
t o  a n d  fo l l ow i n g  r u bb i ng  i n s tances . R ubb i n g  as  d i s p l aceme n t  be hav i or 
i s  an  a l ternat i ve exp l anat i o n  fo r rubbi n g  i n  t h i s contex t .  
T he Sex u a l  Hypot he s i s .  The fema l es a t  Tremon t  rubbed t he i r  
g en i ta l s on  o bjects  s uc h  as roc ks and wa l ked over  and bent  down 
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s a p l i ngs  hor i zontal l y  between  thei r l egs dur i n g  the mat i ng  seas on s  o f  
1 972 a nd 1 97 3 .  T h i s cou l d be a mark  that a c t s  as  a s exua l  attracta n t  
a nd does n o t  neces s a r i l y  i nd i cate terri tori a l  marki n g .  S u c h behav i or 
i s  p robab ly  sexual l y  s ti mu l at i n g  a s  wel l . The two exp l anat i on s  a re 
n o t  mutua l l y  excl u s i ve .  I n  fac t  they compl ement each o t he r  we l l .  The 
fema l es ' rubb i n g  d u r i n g  the mati n g  season  i s  d i s ti nct from rubb i n g  
d ur i n g  the re s t  o f  the yea r i n  form , o bj ects  rubbed , a nd  b ody pa rts 
r ub bed . R u bb i n g  by the mal e  pos s i b l y  a s s oc i ated w i th  mat i n g  cou l d  not  
be d i s ti n g u i s hed  from o the r pos s i bl y  nonsexual  rub b i n g  that occu rred 
d ur i n g  the same sea son . 
Rubb i ng a s  a Pos s i b l e  Genera l i zed Mark i ng Beha v i o r  
There were no  obv i ous  s te reotyped postures o r  mot i on s  d ur i n g  
r ubb i ng  that mi ght  i nd i c ate a h i g h l y- evol ved mark i n g  behav i or .  O n  
t he other hand i t  m i g ht  be a rg ued t h a t  behav i ors occ u rr i n g  i n  s tereotyped 
form i n  adu l ts o ften occur  i n  fragments , o r  out  of  seque nce , o r  i n  
response to i nappropri ate s t i mu l i i n  i mmature a n i ma l s .  The bears a t  
Go l drush  were sexua l l y  mature i n  1 972 i n  the s e n s e  that  they s howed 
copu l atory behav i ors  ( i t  was not pos s i b l e  to  dete rm i ne  whether 
i ntromi s s i on a nd e jacu l at i on  occ urred ) d ur i ng the mat i n g  season , b ut 
t hey were not s uccessfu l  i n  concei v i ng young  unti l the mati n g  season  
of  1 97 3 .  (The fema l e  bore cubs  i n  J a n ua ry 1 974 . ) The quest i o n  of the 
p rec i s e  o nset of  the i r sexual  maturi ty i s  t he refore debata bl e ,  but i t  
came someti me d u r i n g  the mat i n g  seasons  o f  1 972 or  1 97 3 .  To extend 
t hi s argument furthe� s peci f i c sma l l a rea s of  s k i n  a nd fur ( i . e . , 
l oca l i zed g l and s )  were not cons i s tent ly  app l i ed to objects  wi th i n 
the enc l o s ure as  one wou l d  expect i f  t he bears poses sed l oca l i z ed 
p heromone- produc i ng g l a nds . The ent i re dors a l  s urface of the body 
i nc l ud i ng the top of  t he head wa s us ual l y  a ppl i ed to objects when 
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r ub b i ng w i th  t he rump , etc . , from s i de to s i de ( F4 3 )  ( F i gure 5 . 4 ,  page 
1 00 ) .  T he bears a l s o  rubbed the ent i re s i de of the body ( F44 ) a ga i n s t  
b road s urfaces . The bears were never seen back i n g  up to and touchi ng 
a n  obj ect , ta i l  ra i sed , i n  t he manner of a panda mark i ng wi th  i ts a na l  
g l and (Morri s a nd  Morr i s ,  1 966 ) .  T he rub b i n g  behav i or of t he bears 
s eemed to be a genera l i zed , perhaps pr im i t i v e , res ponse  i n  that i t  
m i ght  be from th i s s ort of behav i or pattern tha t  mo re s pec i a l i zed or 
s tereotyped mark i ng  behav i ors deve l o p phy l o genet i ca l l y  and  on togenet i ca l l y .  
However , the bears a t  Go l d rus h a nd Tremont may have exhi b i ted fragments 
o f  stereotyped mar ki n g  behav i o r w i t hout t he observer bei ng  awa re of 
t he pa ttern . Comp l ementi n g  t h i s noti on  i s  Ewer ' s  sugges t i on { 1 968 )  
t hat mamma l s  may mark  a n  o bj ect bea r i ng  an  unfami l i ar odor  in  order 
to reduce the anxi ety wh i c h  fo l l ows s n i ff i ng s uc h  odors . M i x i n g the 
u nfami l i ar  odor wi t h  one ' s  own fami l i a r body odor , both on the obj ect 
marked and on the body i ts e l f ,  renders t he unfami l i ar odor l es s  fearful . 
T h i s i s  a genera l i zed  funct i o n  wh i c h  may be the evol ut i onary or i g i n 
o f  many k i nds of mar k i ng  behav i or .  N o  spec i a l i zed phe romone- produc i n g 
g l ands wou l d  be nece s s a ry for s uch  behav i o r to o cc ur .  
Rogers ( 1 977 ) h a s  wri t ten  that h e  observed n o  marki n g  ( i nterpreted 
a s  rubb i ng  pr i mari l y )  of " bear  t ree s "  i n  the wi l d  by s ubadu l ts (0  of 
478  observat i o ns ) and only observed 3 of 553 i nstances  performed by 
mat ure fema l es . The ma l e  was obs erved ma rki ng  i n  1 6  of 92 observat ions , 
a s i gn i fi cant d i ffe rence i n  compar i son  wi th fema l es a nd subadu l t s . 
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He  fe l t  t hat the sex and a ge d i ffe rences  cou l d  o n l y  be  exp l a i ned i f  
t he behav i o r  functi oned i n  soc i a l  commun i ca t i o n .  The p resent  researc h 
s up po rts soci a l  commun i ca t i on as  a pos s i b l e  exp l anat i o n .  Howeve r ,  s i nce 
r u bb i ng i n  the present  study wa s performed by s ub ad u l ts and  adu l ts , 
fema l es and  ma l es ,  a l l  at fai r l y  h i gh rates a t  t i mes , and  s i nce i t  
was c l o s e l y  a ssoc i ated wi th per i ods of  s k i n  i nfect i on a nd p rov i ded 
a mean s of autogroom i ng by s cratc h i n g  a reas of the body not read i l y  
s cra tched by o ther means , i t  wa s a l so i nte rpreted a s  an  i mportan t  form 
o f  autogroomi n g  to re l i eve  s ki n  i rr i tati o n .  
CHAPTE R 6 
CONCLUS I ONS 
Act i v i ty Le ve l s and Reac t i v i ty to t he Pre s ence of Human s 
Categor i es of postures  a n d  l ocomot i on s were d i v i ded i n to fou r  
act i v i ty l evel s b a s e d  on  the e s t i mated energy requ i red by each behav i or . 
When the categor i es o f  postu re and  l ocomoti ons  wi th i n  each  act i v i ty l e ve l 
were rank -o rde red  by frequency of  occ urrence  for pa i rs  of  bears at  Gol d ­
ru s h  and Tremont � the ra n k-order co rre l a t i ons  w i th i n  pa i rs at  each l oca­
t i on were very h i gh . T he ran k o rders compar i ng the pa i red bea rs at  the 
two l oca t i ons we re s omewhat l es s  s i m i l a r .  S i nce  one pa i r  con s i s ted o f  a 
mal e and fema l e  and the other of two femal es � l ocati on  was j udged a mo re 
i mportant var i abl e re l a ted to ran k  order than  were gender or i nd i v i dual  
d i fference s .  
Act i vi ty l eve l s  as  we l l  as  i nd i v i dual c ategori e s  of  beha v i or we re 
used  as a mea su re of the bea rs ' react i v i ty to human p res ence . Pool i ng 
the 146 hou rs o f  observati ons , the rates  of certa i n behav i ors for 2-mi n ute 
d i v i s i on s  w i t h i n hou rl y ob servat i on s  i n creased or decreased  s i gn i fi can tl y 
from beg i n n i n g  to e n d  o f  obs e rvat i ons  as me asured by the l i near  reg re s s i on 
a na lys i s  corre l at i on coe ffi c i en t and  s l ope . 
Rate ch an ges were muc h g reater  at Tremon t than a t  Gol dru s h .  At 
Tremont the rate s of  re s t i n g  or " re l axed"  beha v i ors , t hat i s , var i o u s  
l y i n g  d o wn  pos tu res , i n creas ed from beg i n n i n g  to end  of  obs ervati ons , 
w h i l e  more ene rgy-deman d i n g  behav i o rs , s u ch a s  wal k i n g an d stand i ng  
quadrupeda l l y ,  decreased . At  Gol drus h t he re was no  c l ear pattern of  
change wh i c h  appl i ed to both the  ma l e  and  fema l e .  Th i s may have been 
re l a ted to the d i stance separat i n g  observer and bears , wh i c h was grea te r 
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at Gol d ru s h  than at  Tremont . Al so  there was muc h  more s t i mu l at i on from 
sources other t han the observer at Gol drus h .  Al though the bears at  
T remont appeare d  to be cons i de ra b l y  d i s tu rbed by the  o bse rver i n i t i a l l y ,  
habi tuat i on was rap i d w i t h i n  ses s i on s . 
At Gol drush  the bears attended mu c h  more to touri s ts than to the 
ob s e rve r dur i n g  the tour i st season . W i th touri s t s  absent , they frequent l y  
atten ded t o  the observe r .  Kn owl edge o f  t h e  e ffects  of human i nt rus i on 
on the bears s hou l d be useful  i n  eva l uat i n g  res u l ts  of  and  deve l op i ng 
me thodol ogy for observat i on s  o f  b l ack  bears . 
Soc i al I n ve st igat i on and  Body Con tac t  Behav i or  
P ru i tt ( 1 9 74 ; page  1 1 4 )  concl uded that  the  two femal es at  Tremont 
regu l a rl y  ackn owl edged  one another • s  p resence i n  the 
enc l o sure by rubbi n g  aga i ns t  e ach  other and t hro ugh 
g reeti ngs  a fter b r i ef  separat i on s . Ad d i t i ona l l y .  they 
s l ept  i n  cl ose  p rox i mi ty o ften w i th the i r bod i e s  touch i n g .  
I n  s ho rt , t hey d i d  not a vo i d bodi l y  contac t ,  and a t  t i me s  
appeared t o  a ct i ve l y s eek  s uc h  con tac t . 
Observat i on of  the i den t i ca l  bears i n  the p resen t study began 
at about the t i me P ru i tt • s  o bse rvat i ons  ended . Th i s  s tudy fi nds  l ow rates 
for s uch behav i ors . Soci al s n i ff i ng and l i c k i n g  ( i . e • •  soc i al i nvest i ga­
t i on ) occu rred at l ow rate s  a t  both Go l d rus h a nd  Tremont .  They were never 
observ ed rubb i n g  aga i n st  each other al though they occa s i onal l y  l eaned 
aga i ns t  each othe r .  The bears at Tremont ra rel y res ted i n  contact wi th 
each other unti l c ubs  were i ntroduced i nto thei r encl osure i n  the Fal l 
of 1 972 . Thereafte r al l bears freq uen tly  s l ept  toge ther at n i ght . The 
i n troduct i on of  the c ub s  s i gna l l ed an i nc rease  i n  p l ay a nd a decrease 
i n  agon i st i c  behavi or between the two fema l es .  At Gol d ru s h  s oc i a l  
i n teract i ons between the ma l e  and  femal e al s o  decreased w i th i n creas i n g 
age but l es s  so  than at  Tremon t .  
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Sn i ffi n g  an d l i c k i n g o f  the  c u bs a t  Tremon t  ( e s pec i a l l y  by one 
of th e s ubadul t fema l e s )  occ urred at h i g h  rate s as  soon as the subadul t 
fema l es and  c u bs were permi tted c on tact .  These  behav i ors recurre d  a fter  
peri ods o f  separa t i on . Th i s  may have been l ess a mea s u re o f  soc i a l 
g room i n g  than o f  seek i ng c hemi c a l  s t i mu l a t i o n  from the cubs . 
The two fema l es at  T remon t s oc i al l y  s n i f fed and l i c ked the head/ 
neck area most  freque n t l y .  I n  con t rast  t he mal e a t  Gol drus h s n i ffed h i s 
fema l e partner ' s  peri ana l / gen i tal -rump/ ta i l a re a  mo st  frequen t l y .  The  
ma l e ' s  rate for s uc h  behav i o r was  h i gher dur i n g  the mat i n g  season  o f  1 972 
when both membe rs of the pa i r were 2 1 /2 and  d u r i n g  1 97 3  when both  were 
3 l / 2 .  T he fema l e a t  Gol dru s h  i n freq uen t l y  s n i ffed her partner ' s  head/ 
neck and per i an a l / gen i t a l - rump/ t a i l a rea and  was never  observed l i ck i n g  
h i m .  lhe l ow ra tes o f  s oc i a l s n i ff i n g  and l i c k i n g  may have  been d ue t o  
t h e  i n act i v i ty of  pheromone - p roduc i n g s k i n g l ands i n  t hese bears or 
th e i r  i n act i v i ty or  absence i n  b l ac k  bears gene ra l l y .  
Au togroomi ng and Mark i ng 
The fou r be ars pos sessed a v a ri ed re perto i re of  autogroomi ng  
behav i ors th at i s  att ri bu ted to thei r pos tural  f l ex i b i l i ty and the 
dexter i ty o f  the p l ant i g rade fo repaw . The behav i ors i nc l u ded s c ratch i n g  
w i th  the fron t and h i nd paws , l i c k i n g , bi t i n g , and  rubb i n g  aga i ns t  objects . 
The forepaw a nd front  l eg we re re spec t i ve l y  sn i f fe d  and  l i cked f i rs t  
an d second mos t frequent l y .  T h e  bears performe d  t hese behav i ors wh i l e  
eat i n g food bu t n o t  notab ly  a fterwa rds . The peri an a l / gen i tal -rump/t a i l  
area  was s n i ffed and l i cked very i n frequen tl y .  Autogroomi n g  to c l ean  
fur  was  ap parent l y  n ot very i mportan t .  
Some parts of  the body were n o t  read i l y  reac hed b y  l i c k i n g , 
bi t i ng , or  s cratc h i n g  w i th the  fron t  or h i nd paw . These were the 
dors a l  s urfaces of the  rump , bac k , s houl ders , neck , and head , wh i ch 
were reached mos t readi l y by rubb i n g  aga i n s t  obj ects . Qua rte r l y  
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rates  of s c ratc h i n g  w i t h  front and  h i nd  paws and rubbi ng  a ga i n s t  obj ects 
c l os e l y  p a ral l el ed each  othe r ,  espec i a l l y  a t  T remon t when the  bears 
we re known to have i rri tat i n g  s k i n  i nfect i on s .  The bears  used rubb i ng 
as  a maj o r  part of the i r rep e rtoi re of  a utogroom i ng to re l i eve s k i n 
i rri tati on and perhaps to s hed fur .  
Mark i n g  i s  another  funct i on of  rubb i ng that  has been proposed 
frequen tl y .  The pre s ent  nonquan t i tat i ve and  q u an t i tat i ve observati ons  
g i ve l i m i ted s upport to th i s  hypothes i s .  The bears a t  T remo nt frequen t l y  
rubbed objects that  had j us t  been touched by peopl e ,  s uc h  a s  the fence  
and tes t i n g  a p pa ra tus . The func t i on of th i s  beh a v i or may h a ve been 
to mark t he obj ects or , more s i mp l y ,  to trans form an unfami l i a r  odor 
i n to a more fami l i ar one , thus  ren de ri ng i t  l ess  fea rfu l . The mal e a t  
Gol d rus h rubbed obj ects s i gn i fi ca nt l y more often than t h e  fema l e bu t she 
sn i ffed the same obj ects s i gn i f i can t l y more often than he d i d .  The 
same reverse i n  the pattern of rubb i ng and  sn i ff i n g  res ponses occu rred  
a t  Tremon t as wel l .  Rubb i n g postures an d mot i on s  and a ccompanyi ng  
beh a v i ors d i d  n ot a p pear to be stereotyped and no part i cu l ar  p a rt of  
the  body was con s i s ten t l y  app l i ed to  obj ects , wh i ch may i n di c ate  that 
the bears di d not possess act i ve l oca l i z ed  pheromone-produc i n g  s k i n  
g l ands . Th i s  comp l emen ts obse rvat i on s  o f  soc ia l  i n ve s t i gatory behavi o r .  
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APPEN D I C ES 
APPE N D I X  A 
TABLE A .  1 
FREQUENC I ES  O F  CLASS A ( PO STURES AND LOCOMOT I ON S )  B EHAV I ORS -­
GOLDRUSH 
Freq . Freq . 
Bear A Bear B 
x2 Behav i or Name ( o") ( � ) 
Ventral l yi ng  2492 22 89 8 . 6 2 
Stand i ng qu adrupeda l l y  1 965 2 2 3 5  1 7 . 35 
Wal k i n g  2 5 0 1  1 62 7  1 85 . 04 
Latera l  l y i n g  544 838 62 . 1 1  
S i tt i ng  down 696 697 
S i tt i ng or l yi n g  i n  tree 200 532 1 50 . 58 
Wal k i ng toward 1 92 1 3 1 1 1  . 52 
Dors a l  l y i n g  56 200 81 . 00 
Si t t i n g  u p  8 0  9 8  
S tan d i n g  i n  tree 78 93  
Stan d i n g  b i peda l ly  ( P l )  9 5  6 6  5 . 22 
Stand i ng b i peda l l y  ( P 2 )  79 5 7  
Wa l k i ng away 2 6  3 2  
Cl i mb i ng down t ree 25 26  
Run n i ng when wal k i ng  6 40 2 5 . 1 3  
Runn i ng toward 1 8  20 
Cl i mb i ng up tree 2 8  4 1  1 1 . 6 1 
Runn i ng away 1 1  22 5 . 45 
Runn i n g 9 8 
Jump i ng 6 4 
Wa l k i n g s t i ffl y 7 1 4 . 5 0 
Rol l i ng over  0 3 
Back i nf u p  1 2 
Tota 9 1 1 5  9 1 1 2  
1 38 
x2 ( P )  
< . 01 
< . 001 
< . 001 
< . oo1  
n . s .  
< .  00 1 
< . 00 1  
< . 001  
n . s . 
n . s . 
< . o5  
n . s .  
n . s .  
n . s . 
< . oo 1  
n . s . 
< . 001  
< . o5 
n . s . 
n . s . 
< . as 
n . s . 
n . s .  
TABLE A . 2 
FREQUENCI ES  O F  CLASS A ( POSTURES  AND LOCOMOT IONS}  BEHAV IORS-­
TREMONT 
Freq . Freq . 
Bea r C Bear  D 
x2 Behav i o r  N ame ( ? ) ( ? )  
Wal k i ng 1 36 8  1 896 85 . 6 1 
L ate ra l  l y i n g  1 872 1 25 1  1 23 . 48 
Standi ng q u a drupedal 1 y  1 35 2  1 55 1  1 3 . 64 
Ven t ra 1 l yi n g  1 064  868 1 9 . 88 
S i tti n g  down 6 1 2 909 5 7 . 99 
Lyi ng i n  a tree 602 462 54 . 94 
S i tti ng  u p  2 1 0 65  76 . 46 
Standi ng  b i peda l l y  ( P l ) 81  1 1 6 6 . 22 
Dorsa l  l y i n g  90 99 
Wal k i ng towa rd 45 6 1  
Standi ng  i n  tree 28 29 
Run n i n g  then wa l ki n g  1 5  28 3 . 93 
Cl i mb i ng  down t ree 1 8  1 6  
C l i mbi n g  u p  t ree 37 29 
Wa l k i ng away 8 1 4  
Runn i ng towa rd 6 1 6  
Stand i n g  b i pedal l y  ( P2 )  7 9 
Runn i ng 2 8 
Run n i n g  av·Jay l 3 
Wa l k i n g  s t i ffly 0 1 
Total  741 8 743 1  
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x2 ( P }  
< . 00 1  
< . 00 1  
< . 00 1  
< . 00 1  
< . 00 1  
< . 00 1  
< . 00 1  
< . 0 5 
n . s .  
n . s .  
n . s . 
< . 05 
n . s .  
n . s .  
n . s .  
n .  s .  
n . s .  
n .  s .  
n . s .  
n .  s .  
TAB L E  A . 3 
FREQUEN C I E S  O F  CLASS C ( FUNCT I ON S  . . .  ) BEHAV IORS-­
GOLDRUSH 
Freq . Freq . 
Bear A Bear B 
x2 Behav i o r  Name ( o' )  ( ? )  
Look i n g  1 69 3  1 583 7 . 95 
Sn i ffi n g  objects 1 3 1 8  1 63 5  34 . 03 
Pac i n g  1 843  975  267 . 36 
Eat i ng  1 1 99 1 52 1  38 . 1 2  
Res t i ng  1 0 74 1 480 64 . 54 
Threaten i n g to b i te 334 368 
Un c l ass i f i ed 1 7 7 1 79 
B i t i n g  other  1 70 76 3 5 . 9 2  
Pawi n g  and  sn i ff i n g  o bj ect  9 7  1 34 5 . 9 3  
Paw i n g  obj ect 9 1  1 38 9 . 65 
Other s tereotyped beha v i o r  96 1 25 
Scan n i ng v i s ua l l y  94 78 
Sn i ffi ng and l oo k i n g  1 05 56 1 4 . 9 1 
B i t  i n q  ob.i ect 1 00 43 2 2 . 72 
Paw i n g  and  b i t i ng  object 52  66  
Dri n k i ng  56 4 3  
Sn i ffi ng othe r 64 33 9 . 91 
Al ert i ng  58  38 4 . 1 7  
L i c k i n g  se l f 20  48  1 1 . 5 3 
Bath i ng 2 9  35  
Pawi ng other  38 24 
B i t i ng and s n i ff i ng  obj ect 44 1 0  2 1 . 4 1 
Norma l ur i n at i o n  2 6  2 2  
L i c k i ng  obj ect 3 45 36 . 75 
Sc rat ch i n g se l f w i t h  h i n d  paw 2 6  1 8  
B i t i ng s e l f 26  1 7  
Pawi n g  and  s n i ff i n g  so i l  1 5  2 5  
L oo k i n g  an d l i ck i n g  mu zz l e 1 7  20 
Sn i ff i ng se l f 8 2 7  1 0 . 3 1 
Eat i ng an d l oo k i n g  7 2 3  8 . 53 
Rubb i ng rump , etc . , from s i de to s i de 2 5  1 2 2 . 1 5  
Res t i ng wi thout head s u pport 1 2 1  1 8 . 1 8 
Sn i ff i ng and  l i ck i ng o bj e ct 6 1 5  
Touch i ng other 1 5  6 
Paw i ng  se 1 f  20  1 6  
Yawn i ng 9 1 0  
Th reaten i ng 7 1 1  
Rub b i ng f l a n k , etc . 1 5  3 8 . 00 
Defeca t i n g 3 1 2  5 . 40 
Begg i ng 1 0  5 
Moun t i ng and  thru s t i n g  1 2  1 9 . 3 1 
Moun t i ng  1 0  0 1 0 . 00 
1 40 
x2 ( P ) 
< . 0 1 
< . 001 
< . 00 1  
< . 00 1  
< . 00 1  
< . 00 1  
n . s . 
< . 00 1  
< . 0 5  
< . 0 1  
n .  s .  
n .  s .  
< . 00 1  
< . 00 1  
n .  s .  
n . s .  
< .  01  
< . 05 
< . 00 1  
n . s .  
n . s .  
< . 00 1  
n .  s .  
< . 00 1  
n . s .  
n . s .  
n . s .  
n . s .  
< . 01 
< . 0 1 
< . 00 1  
< . 00 1  
n . s .  
n . s .  
n . s .  
n . s . 
n . s .  
< . 0 1  
< . 05 
n . s .  
< . 0 1 
< . 0 1 
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TABLE A . 3  ( cont i nued ) 
Freq . Freq . 
Bea r A Bea r B 
x2 x2 ( P )  Behav i o r  Name {d ) ( \> )  
S u rpri s e  o r  sta rtl e res ponse 4 3 n .  s .  
Wa l k i n g s t i ffl y 5 1 n .  s .  
Sha k i n g  3 2 n .  s .  
Turn i ng object  o ve r  4 1 n .  s .  
Dri b b l e - u r i nat i n g 3 1 n . s .  
B i ti ng  and l i c k i n g  objec t 1 2 n .  s .  
S tretch i ng 3 0 n .  s .  
Rubb i ng rump , et c . , up  and dow n  0 2 n .  s .  
S l ap p i ng 0 1 n . s .  
Li ck i n g  othe r 1 0 n .  s .  
Tota l 9037 8999 
TABLE A . 4  
FREQUENC I ES O F  CLASS C ( FUNCTION S  . . .  ) BEHAV I O RS - ­
TREMONT 
Freq . Freq . 
Bear  C Bear  D 
x2 Beha v i or  Name ( � )  ( � )  
Res t i ng 2423 1 76 7  1 0 2 .  7 1  
Look i n g  1 6 32 1 685  
S n i ff i ng  obj ec t 938 1 373  8 1 . 88 
Pac i n g  725  840 8 . 45 
Eati n g  372 368 
Pawi n g  an d s n i ffi n g  object 1 03 286 86 . 09 
Scann i ng v i s ua l l y  1 50 1 54 
Pawi ng obj ect  1 42 2 5 1  1 2 7 . 67 
S cratch i ng se l f w i t h  h i n d  paw 66 65 
Threaten i n g  to b i te 6 3  62  
Pawi n g  and s n i ffi n g  36 68 9 . 85 
B i t i ng obj ec t 70 32 1 4 . 1 6  
S n i ff i n g  o ther 60 32 8 . 52 
L i ck i ng sel f 47 39 
Uncl ass i fi ed 33 50  
Rubbi ng  fl an k ,  e tc . 38 40 
Sn i ffi n g  s el f 29 48 4 . 69 
S n i ffi n g  and  l i ck i n g obj ec t 44 3 1  
Threaten i n g  1 2  53  2 5 . 86 
B i t i n g other  3 1  3 3  
B i t i ng se l f 1 2  44 1 8 . 29 
S c ratch i n g sel f w i t h  fron t paw 35 1 4  9 . 00 
Pawi n g  othe r 2 7  1 6  
D ri nk i n g 1 2  2 5  4 . 5 7 
Pawi n g  s el f 23  1 3  
Look i ng and l i ck i n g  muzz l e  20 1 2  
Al e rt i n g  1 7  1 4  
Norma l u r i n at i on 1 5  1 5  
Ru bb i n g  rump , etc . , from s i de to  s i de 1 7  8 
B i t i ng and s n i ffi n g  o bj ec t  8 1 7  
Sn i ff i n g  and l oo k i n g  1 4  9 
Defecati n g  1 3  9 
Pawi n g  an d b i t i n g  obj ec t  1 4  6 
Y awn i ng 1 4  6 
L i ck i n g  obj ect 8 4 
L i ck i ng other bear 6 5 
Res t i n g  w i thou t h ea d  support 5 2 
S hak i ng 1 5 
Rubb i ng rump , e tc . , u p  and down 6 0 
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x2 ( P )  
< .  00 1  
n .  s .  
< . 001  
< . 0 1  
n . s .  
< .  001  
n . s .  
< . 00 1  
n . s .  
n . s .  
< . 0 1 
< . 00 1  
< . 01 
n .  s .  
n . s . 
n . s .  
< . 05 
n .  s .  
< . 00 1  
n . s .  
< . 001  
< . 0 1 
n . s .  
< . 05 
n . s .  
n .  s .  
n .  s .  
n . s .  
n .  s .  
n . s .  
n . s .  
n . s .  
n . s .  
n . s .  
n . s .  
n . s .  
n . s .  
n . s .  
n . s .  
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TABLE A . 4  ( cont i nu ed )  
Freq . Freq . 
Bea r C Bear D 
x2 X2 ( P ) Behav i or Name ( If )  ( l> )  
S uck i n g  0 5 n . s .  
Touch i n g  other 3 2 n . s .  
Dri bb l e u r i nat i n g  1 3 n . s .  
Turn i n g obj ect ove r 1 3 n . s .  
Bat h i n g 2 2 n .  s .  
Moun t i n g  and t h ru st i ng 3 0 n . s .  
Surp r i s e  o r  s tart l e  res pon se 3 0 n . s .  
Wal k i n g  s t i ffly 1 2 n .  s .  
B i t i ng  and l i ck i ng  object  2 0 n . s .  
Tota l 7296 7370  
APPEND I X  B 
TABLE B . l  
B EHAV IOR CODE NUMBERS AND EQU I VALENT ST I C K  F IGURE OR LETTER/SYLLABLE 
ABBREV I ATION US ED IN RECORD ING OBSE RVAT IONS : 
CLASS A :  POSTURES  AND LOCOMOT IONS  
B ehavi or  St i ck F i g ure or  Behav i or St i c k  F i g ure or  
Code # Le tte rLS�1 1 ab  1 e Code # Letter [S�l l ab 1 e 
�\ 
P2 1 e�-� P l  I II 
P 2  f P22  
�r� P 3  rr-- P23  
P4  <' P24 @)t +. L,.;:_ 
P 5 a- P2 5 
�t �ri P 6  L.L. P26  @tt . . 
P 7  --c::s:::::..._ D t" �-- P27  
@ � -l. 
P B  �- P28 @ �-t .  
p 1 1  
@ 
P 2 9  ® t- n--1- �-1: .  
P 1 2  @ -h-w:  P 32 @--="Q 
P l 3  ®� P 3 3  � � P l 8  @ $  P34 
P 1 9  ({§ P35 � 
P 20 ��·� 
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TABLE B . 2  1 45 
BEHAV I OR CODE N U MBE RS AND EQU I VALENT  ST I CK F I GU RE OR  LETTER/SYLLABLE 
ABB RE V I AT I ON USED  IN RECORD I N G  OBSE RVAT I ON S :  
CLASS C :  FUNCT I ONS 
Behav i o r  
C ode # 
F l l (9 
St i c k  F i gure o r  
Lette r/Syl l abl e 
F l 2 ® 
F l S  � 
F 1 6  ® 
F l 7 � 
F l 8  ��· 
F 2 5  @cg 
F 2 6  � 
F 2 7  � 
F28  cln:JJh@ 
F 2 9 @ � 
Behav i or St i c k  F i g ure or  
Code # Letter/Syl l abl e 
F30  � 
F32  & 
F 3 5  @ 
F 36 & '1� 
F 3 7  � �r� 
F 38 � jt F 39 � """: ] 
F40  �� 
F42  \.\ � 
F 4 3  n-- @ � 
F44  n-�� 
F 46 � e� 
F47 @ � 
F 48 @ � 
F 4 9  g � 
FSO � � 
F S l  s 
F 52 0� A� . 
F s4 E_� �/ne 
::: ��� 
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T abl e B . 2  ( cont i nued )  
Behav i o r  S t i c k  Fi gure or Behav i or S t i c k  F i gure o r  
Code # Letter/Stl l ab l e Code # LetterLStl l ab l e  
F 6 1  
�Wff
nt F78 � 
F63  A.JL.-k FBO (f;;) ® 
F 65 � Nl41· F8 1  � 
F67  � MAf· F82 9 '*1- �  
F70  ~ F84 � F74  
� 
APPEN D I X  C 
SAMPLE PAG E  OF T I M E - SAMP L I NG RE CORD I N G  SYSTEM 
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APPEN D I X  D 
S TR UCTURAL ANALY S I S  OF  SOUNDS US ING  SONOGRAMS 
The o r i g i na l  tape-reco rd i n gs �hat are represented by sonograms here 
were made on  three  tape- recorde rs : ( 1 ) a Wal l ensak , Model 1 500; ( 2 )  
a Tandberg , Model  1 1 ;  and ( 3 )  a Uher , Model  4400 Report Ste reo I . C .  
S ome of the tapes had t o  be cop i ed i n  o rder  to be us ab l e on  the Vo i ce­
pr i nt  sound a na l yzer , descr i bed l a ter , wh i c h  can o n l y  hand l e tapes 
w i th o n l y  one t rac k .  
I n  add i t i on t o  these methods, mome nts v i s u a l l y  repres ented on  
v i deotape cou l d  be matc hed w i th  s o unds o n  the tape  produced by  the bears 
at the s ame moment . Thus, v i deotape was very useful  for ana l yz i ng the 
context of  bear sounds . The b l ac k  and  w h i te v i deotapes were recorded 
on a Sony , r•1ode 1 AW4300 , us i n g 20 and 30 m i n ute Sony and Ampex tapes . 
Tape-recordi ngs were s equent i a l l y  ana l yzed by t ranscr i b i ng tape 
a nd by sonogram a n a l ys i s .  Sono g rams were pr i nted on the Vo i ce 
I denti f i cati o n ,  I nc .  ( V I I )  ana l yzer ( Ser i es 700 ) t hat i s  owned by the 
S peech and Heari n g  Department o f  the  Un i v ers i ty o f  Tennessee , Knoxv i l l e .  
T h i s pr i nts p i c tu res o f  sound w i th the  coordi nates o f  t i me on  the 
a bsc i ssa  ax i s and  freq uency o n  the o rd i nate ax i s .  
I rre l evant background n o i se was wh i ted o ut on  some sono grams 
to gi ve them more c l ari ty .  The  darkness  of the representati on of the 
v oca l i z at i o n  was en hanced by xerox i ng the or i g i na l . V i rtual l y  none 
o f  t he detai l s  were l ost  by xero x i n g  due to the the very h i gh  qua l i ty 
o f  co p i es produced by the Xerox 3 1 00 Model . 
1 48 
1 49 
The ran ge of  frequenc i e s  of  the voca l i zat i ons wa s determ i ned 
by maki n g  a sonogram extend i ng up  to 8000 Hz ( t he upper l i m i t  of t he 
Vo i ce Identi f i cat i o n , I nc .  ana l yzer ) . Then  the sono gram was expanded , 
keepi n g  the base l i ne l ower l i m i t of  zero , but  magn i fy i n g  verti c a l l y  
t he recorded frequenc i es s o  that tho s e  that  were uppe rmo s t  we re j us t  
b e l ow the upper l i m i t o f  the sonogram . I n  other words , t he sonogram 
was man i p u l ated w i th i n the s ame verti ca l s pace to expand , for exampl e ,  
f rom 0- 8000 Hz to 0-4000 Hz or  0- 1 000 Hz o r  anyth i ng  i n  fac t  between 
0 -0 Hz and 0- 8000 Hz . U n l i ke the o rd i nate , the  a b sc i s s a  or  t i me ax i s 
c annot  be man i pu l ated o n  thi s a n a l yzer .  
The tot a l  l ength  of  t i me mea su red by  a sonogram ana l yzer  i s  
a bout  2 . 4  seconds . Of thi s I excerpted a l i tt l e  l es s  t han 1 . 3  seconds 
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APPEND I X  E 
BMM MOV I E  F I LM ANALYS I S  
The su per- 8mm fi l ms were made wi t h  a Braun-N i zo ,  Model S-80 , 
and a Mi no l ta , Autopa k -8 06 . The f i l m  types u sed were b l ack  and wh i te 
( Kodak  Tr i -X (A . S . A . : 1 60 )  and 4-X ( A . S . A . : 400 ) ) a n d  c o l o r ,  Kodak  
Kodachrome 40  (A . S . A . : 2 5 ) , E k ta c h rome G (A . S . A . : 1 60 ) , and  3-M 
( A . S . A . : 45 ) .  
S uper-Bmm fi l ms of a few s e l ec ted behav i ors were sequenti a l l y  
anal yzed  frame by f rame and , more s i mp l y ,  by t ryi n g  to note patterns 
by v i ew i n g  the same seq uences of  behav i o r  repeate d l y .  Somet i mes se l ected 
f rames from sequences of behav i o r tha t were part i c u l a r l y  i l l ustrat i ve  
were  pho tographed  w i t h  a 35mm camera us i ng a Fuj i ca Macroc i necop i e r .  
Some o f  these p hotographs  have been used t o  i l l us trate t he d i ssertat i on .  
1 6 1 
A P PEND I X  F 
TABLE F . l 
S N I F F ING  OBJECT ( F6 )  B Y  OBJ ECT SN I F FED AT GOLDRUSH 
Object  Object  Bear  A Rank  Bear B Rank 
N ame C ode  # Freg . Order Freg . Order 
Ground D l  6 58 ( 1 ) 836 ( 1 ) 
U n known D 98 1 33 ( 3 ) 2 1 3 ( 2 )  
A i r D90 1 72 ( 2 )  1 08 ( 4 )  
Den  D7 l 1 07 ( 4 )  1 56 ( 3 )  
Grass  D2  76  ( 5 )  93 ( 5 )  
Fence D6 9 52  ( 6 )  2 4  ( 7 . 5 ) 
S hed D 7 2  2 1  ( 8 )  2 7  ( 6 )  
Under fence D86 2 3  ( 7 )  1 4  ( 1 2 ) 
Bo a rd s  0 1 7 5 ( 1 4 . 5 )  24  ( 7 . 5 )  
Water  D65 5 ( 1 4 . 5 )  2 1  ( 1 0 )  
O t her vegetab l e 064 2 ( 2 5 )  22 ( 9 )  
P o st  D84 5 ( 1 4 .  5 )  1 8  ( 1 1 )  
Ho l e  085 4 ( 1 8 . 5 )  1 2  ( 1 3 ) 
S ee-saw 0 74  5 ( 1 4 . 5 ) 1 1  ( 1 4 ) 
T ree 06 7 ( 9 . 5 ) 9 ( 1 5 )  
O bserv e r  D 2 4  6 ( 1 1 )  4 ( 2 1 ) 
D ead l eaves D l 8 7 ( 9 . 5 ) 2 ( 26 . 5 )  
Attac hed l i mbs 0 9  4 ( 1 8 . 5 )  5 ( 1 8 . 5 )  
Unattac hed 
S t i cks  D l 5 5 ( 1 4 . 5 )  3 ( 2 4 )  
C how 058 1 ( 30 )  7 ( 1 6 )  
S traw 0 1 4 0 ( 3 5 )  6 ( 1 7 ) 
Bear feces 0 9 3  5 ( 1 4 . 5 )  0 ( 34 . 5 )  
P aper  o r  c l ot h  D78  0 ( 35 )  5 ( 1 8 . 5 )  
Feed box 083 l ( 30 )  4 ( 2 1 ) 
Bear u ri ne D94 2 ( 2 5 )  3 ( 2 4 )  
T i re D 7 3  0 ( 35 )  4 ( 2 1 ) 
O t her  nonorga n i c  082 2 ( 2 5 ) 2 ( 26 . 5  
Other  toy 076  0 ( 35 )  3 ( 24 )  
F l ower 04  3 ( 2 1 ) 0 ( 34 . 5 ) 
Root 0 1 1 3 ( 2 1 ) 0 ( 34 . 5 )  
S tone D67 3 ( 2 1 ) 0 ( 34 . 5 )  
O t he r  herbs 0 3  2 ( 2 5 )  0 ( 34 . 5 )  
Other  h uman D2 5 2 ( 25 )  0 ( 34 . 5 )  
S hrub  D 5  0 ( 35 )  1 ( 28 . 5 )  
Fence door D70 0 ( 3 5 )  1 ( 28 . 5 )  
P o t  0 7 5  1 ( 30 )  0 ( 34 . 5 )  
N uts D6 3 1 ( 30 )  0 ( 34 . 5  
O t he r  food  066 1 ( 30 )  0 ( 34 . 5 )  
Tota l  1 324 1 638 
1 62 
1 63 
TAB L E  F . 2 
S N I FF I NG OBJ ECT ( F6 )  B Y  OBJ ECT SN I FFED AT TREMONT  
B e a r  C B e a r  D 
O bj ect O bj ect  Rank Rank 
Name C ode  # F reg . O rder F reg . O rder  
G ro und 01  403  ( 1 ) 589 ( 1 ) 
Fence 069 2 32 ( 2 )  341 ( 2 )  
Un known 098 98 ( 3 )  1 1 3 ( 3 )  
A i r 0 90 64 ( 4 )  6 3  ( 5 )  
T ree 06 38 ( 5 )  69  ( 4 )  
Den 071  27 ( 6 )  5 3  ( 6 )  
Fence door  070 2 6  ( 7 )  44 (7 ) 
Boards and l o gs 0 1 7 4 ( 1 5 . 5 )  24 ( 8 )  
Attached 1 i mbs 09  l l  ( 9 . 5 )  1 3  ( 9 )  
O bs erve r 024 1 2  ( 8 )  7 ( 1 3 . 5 )  
Food box 083 1 1  ( 9 . 5 )  8 ( 1 2 ) 
S tone 067 7 ( 1 3 . 5 )  l l  ( 1 0 )  
S traw 0 1 4 1 0  ( l l  ) 6 ( 1 5 )  
G rass  02  7 ( 1 3 . 5 )  9 ( 1 1 )  
Ho l e  085 8 ( 1 2 ) 3 ( 1 7 . 5 ) 
A pparatus 080 3 ( 1 7 . 5 )  7 ( 1 3 . 5 )  
S he d  o r  s he l ter 072  3 ( 1 7 . 5 ) 4 ( 1 6 )  
Post  084 2 ( 1 9 . 5 )  3 ( 1 7 . 5 )  
Water  tank  081 4 ( 1 5 . 5 )  0 ( 3 1 ) 
Pot  075  2 ( 1 9 . 5 )  1 ( 26 . 5 )  
B ear feces 093 l ( 2 3 )  2 ( 20 )  
Dead l eaves 0 1 8 0 ( 2 9 )  2 ( 2 0 ) 
U nder fence 086 0 ( 29 )  2 ( 2 0 )  
Bear  u r i ne 094 l ( 2 3 }  1 ( 26 . 5 )  
Human uri ne 096 l ( 2 3 )  l ( 26 . 5  
S awdust  0 1 6  0 ( 2 9 )  l ( 26 . 5 )  
Other humans 027 0 ( 2 9 )  1 ( 2 6 . 5 )  
I nsects 055 0 ( 2 9)  l ( 26 . 5 )  
Ra i s i ns 060 0 ( 2 9 )  l ( 26 . 5 )  
N uts 063  0 ( 29 )  1 ( 2 6 . 5 )  
Ot her herbs 0 3  1 ( 2 3 )  0 ( 3 1  ) 
Water t rough  087 1 ( 2 3 )  0 ( 3 1 )  
Total 95 1  1 381 
Month  




1 0  
1 1  
1 2  
Total  










1 0  
1 1  
1 2  
Total  








Tota l  
Grand 
Tota l  
A P PEND I X G 
TABLE G . l 
RESPONS E  TO PEOPLE OTHER THAN THE OBSERVER { 025 ) 
AS A FUNCTION O F  MONTH AT GOLDRUSH 
Bea r A Bear  B 
P e rcent  F req . Total  Pe rcent F req . 
4 . 3 20  468  6 . 3  28  
1 . 7 1 3  752  1 . 2 9 
1 . 2 7 5 7 1  1 . 1  6 
5 .  1 27 5 30 3 . 3  1 4  
0 . 0  0 508 0 . 0  0 
0 . 0  0 5 2 4  0 . 0  0 
2 . 0  67 3353 1 . 8 5 7  
0 . 0  0 2 2 3  0 . 0  0 
1 . 2 7 5 98 0 . 2  1 
0 . 6  3 5 1 2  4 . 0  1 9  
5 . 3  32 607 4 . 2 2 5  
4 . 4  2 7  6 1 6 2 . 8  1 8  
4 . 5  2 5  553  3 . 2  20 
2 . 6  8 302 1 . 4 4 
0 . 0  0 203  0 . 0  0 
2 . 7  1 02 3830 2 . 3  87 
0 . 0  0 1 62 0 . 0  0 
0 . 0  0 5 2  0 . 0  0 
0 . 0  0 2 1 4  0 . 0  0 

















2 1 0  
385 9 
1 33 
4 9  
1 82 
729 1  
TABLE  G . 2  
A L ERTIN G  ( F 1 2 )  A S  F UNCT ION O F  MONTH 
Gol d rus h 
Bea r A Bea r  B Bea r  C 
Month Percent Freg. Tota l Percent Freq . Tota1  Percent Freq. 
( 1 97 1 ) 
7 1 . 0 5 47 7 1 . 5  7 47 9 
8 0 . 3  3 8 99 0 . 0  0 888 
9 2 . 6  1 9  7 2 1  1 . 5 1 1  723  
1 0  l . l 9 85 1  0 . 2  2 844 0 . 5  1 
1 1  2 . 2  1 3  5 98 1 . 8 1 1  600 0 . 8  2 
1 2  0 . 3  2 5 99 0 . 0  0 59 1  0 . 0 a 
Tota l  1 . 2 5 1  4 1 45  0 . 8  3 1  4 1 2 5  0 . 4  3 
( 1 972 ) 
l - - - - - - 0 . 0 0 
2 - - - - - - 0 . 0 0 
3 - - - - - - 0 . 0 0 
4 0 . 0  0 239 0 . 0  0 239 0 . 0  0 
5 0 . 1  l 7 1 8  0 . 3 2 7 1 4  0 . 0  0 
6 0 . 0  1 5 91 0 . 2  1 585 0 . 0  0 
7 0 . 3  2 7 1 5 0 .  l l 7 1 0  0 . 1 1 
8 0 . 0  0 7 1 7 0 . 0 0 7 1 1 0 . 9 6 
9 0 .  l l 7 40 0 . 3  2 7 38 0 . 3  2 
1 0  0 . 0  0 369  0 . 0  0 367 0 . 3 2 
1 1  1 . 3 3 240 0 . 4  1 240 0 . 0  0 
1 2  
Tota l  0 . 2  7 4526 0 . 2  7 4 5 1 4 0 . 2  1 1  
Tremont 
Bea r  D 
Total Percent Freq . 
1 85 2 . 7  5 
254 1 . 2 3 
37 7 0 . 0  0 
8 1 6 1 . 0 8 
5 94 0 . 0  0 
443 0 . 0  0 
360 0 . 0  0 
349  0 . 0  0 
465 0 . 0  0 
5 94 0 . 0  0 
6 99 0 . 0  0 
6 98 0 . 7  5 
7 3 1  0 . 0  0 
6 2 2  0 . 0  0 
240 0 . 0  0 
5795 0 . 1 5 
Total  
1 86 
2 5 2  
3 7 6  




3 6 1  
480 
5 9 5  
686 
7 1 5 
7 3 1  





Month  Percent  To ta l -- -··· 
( 1 97 3 ) 
1 - - -
2 - - -
3 0 . 0  0 2 38 
4 - - -
5 - - -
6 
7 0 . 0  0 6 6  
To ta l  0 . 0  0 304 
G rand 
Tota l 0 . 64 58 8975 
f a b l e  G . 2 ( c on t i n ued ) 
- - - �---- -
Percent  To ta l 
- - .. 
- - -
0 . 0  0 2 38 
- - -
- - -
0 . 0  0 6 5  
0 . 0  0 303 
0 . 42 38 8942 
Percent -·-- . -----······-
0 . 0  
0 . 0  
0 . 0  
0 . 9  
0 . 4  
0 . 3 
0 . 2 3  
r 
f_r_eq . .. Total P e rcen t  
0 1 1 9  0 . 8  
0 1 20 0 . 0  
0 1 5 3 0 . 0  
2 2 1 5 0 . 0  
1 256  0 . 0  
3 86 3 0 .  1 
1 7  7474 0 . 1 9  








1 4  
Tota l 
1 20 
1 1 9  
1 63 
2 1 7 
2 58  
877  




TA!3LE G . 3 
R ESPONS E  TO OBSERVER { 024 ) AS A F UNCT I ON OF  MONTH 
Gol drus h 
Bea r  A Be a r  B Bea r  C 
Mont h  Percent Freg . To tal Percent F reg . Tota l Percent F reg . 
( 1 97 1 ) 
7 1 . 1 5 468 0 . 2  l 444 
8 1 . 2 9 752  0 . 5  4 7 7 9  
9 4 . 4  25  57 1  2 . 5  1 4  568 
1 0  1 . 5 8 530 0 .  7 3 428 23 . 2  26 
1 1  2 . 0  1 0  508 2 . 2  1 1  503 36 . 7  55 
1 2  5 . 5  29  524 1 . 9 1 0  528 7 . 0  1 6  
Total  2 . 6 86 3353 1 . 3 43  3250 1 9 . 8  97  
( 1 97 2 ) 
1 - - - - - - 4 . 3  2 1  
2 - - - - - - 1 . 1  4 
3 - - - - - - 1 . 4 4 
4 0 . 9  2 223  0 . 5  1 2 2 2  1 . 6 5 
5 0 . 5  3 5 98 0 . 6  4 620  2 . 4  9 
6 0 . 0  0 5 1 2 0 . 0  0 480 0 . 0  0 
7 0 . 0  0 607  0 . 0  0 595 0 . 0  0 
8 0 . 0  0 6 1 6  0 . 0 0 632 0 . 0  0 
9 0 . 0  0 553  0 . 0  0 6 22  0 . 0  0 
1 0  0 . 3  1 302 0 . 3  1 287 2 . 3  1 2  
1 1  1 . 0 2 203  0 . 5  1 2 1 0  1 . 7 4 
1 2  
Total  0 . 2  9 3830 0 . 2  8 3859 1 . 2  59  
T remont  
Bea r D 
To tal  Percent F reg . 
1 1 2 1 2 . 2  1 5  
1 50 5 . 6  8 
229  1 . 1  3 
491  4 . 8  26  
485 1 . 8 9 
354 2 .  1 7 
2 76 1 . 1  3 
320 3 . 1  1 0  
369 8 . 3 28 
550 1 . 2 6 
568 0 . 0  0 
598 0 . 0  0 
677  0 . 0  0 
5 1 5 0 . 4  2 
2 35 0 . 0  0 
4947  1 . 4 6 5  
To ta l 
1 23 
1 44 







5 2 1  








T a b l e G . 3  ( Cont i nued)  
----
Be a r  A 
Month  Pe rcent F reg . Tota 1 Pe rcent  To ta 1 Percent  
( 1 9 7  3) 
1 - - - - - - 2 .  1 
2 - - - - - - 1 . 0 
3 0 . 0  0 1 62 0 . 0  0 1 3 3 3 . 2  
4 - - - - - - 0 . 0  
5 - - - - - - 0 . 0  
6 
7 0 . 0  0 52 0 . 0  0 4 9  
T o t a  1 0 . 0  0 2 1 4  0 . 0  0 1 82 1 . 0 
Grand  
Tota 1 1 . 28 95 7 397 0 . 69 5 1  7 2 91 2 . 68 
Tremont  
Be a r  C 
F req . Tota l Pe rcent 
2 96 3 . 9 
1 1 00 0 . 0  
3 94 0 . 0  
0 1 40 0 . 0  
0 1 67 2 . 0  
6 597  1 . 0 
1 62 6035 1 . 65  
Bea r D 
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